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evidence of novelty and inventiveness submitted on behalf 


of the plaintiff did not clearly and convincingly establish 
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IN THE 


United States Court of Appeals 


For THE Disrricr or CoLumsia Circurr 


No. 14,517 


Goprrey L. Cazor, Inc., Appellant 
Vv. 


Rosert C. Watson, Commissioner of Patents, Appellee 


Appeal From the United States District Court for the ! 
District of Columbia ) 


BRIEF FOR APPELLANT 


JURISDICTIONAL STATEMENT 


This is an appeal from a decision of the District Court 
of the United States dismissing a complaint against Robert 
C. Watson in his official capacity as Commissioner of 
Patents of the United States Patent Office for the issuance 
of a patent to appellant, Godfrey L. Cabot, Inc., assignee 
of the entire right, title and interest of Curt B. Beck, 
George F. Friauf and James W. Edminster, aaa 
with appellant. 
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The District Court had jurisdiction of the complaint 
under the provisions of Title 35, U.S.C., Sec. 145. This 
Court has jurisdiction of this appeal under the provisions 
of Title 28 U.S.C., Secs. 1291, 1294. 


STATEMENT OF THE CASE 


The complaint requests that the Commissioner of Patents 
be directed to issue a patent to plaintiffs upon an applica- 
tion for Letters Patent, Serial No. 158,226 for improve- 
ments in ‘‘Process and Apparatus for the Production of 
Carbon Black,’? filed in the United States Patent Office on 
April 26, 1950 as a continuation-in-part of prior applica- 
tions Serial No. 88,388 filed on April 19, 1949 and Serial 
No. 142,068 filed on February 2, 1950. The complaint is 
directed particularly to claims 1 to 7 of said application 
Serial No. 158,226 (App. 4, 5). 


The invention involved relates to a process of producing 
carbon black, characterized by the use as a raw material 
of liquid hydrocarbons of a type not previously used or 
proposed for the production of carbon black. It comprises 
introducing an atomized spray of the new liquid hydro- 
carbon raw material into a heat insulated reaction chamber 
and introducing air into the chamber to provide a turbulent 
combustion zone about the periphery of the spray whereby 
the major portion of the hydrocarbon is converted to car- 
bon black. 


The new raw materials of the process of the invention 
are liquid hydrocarbons distinguished from the raw ma- 
terials previously used by the relative proportion of hydro- 
gen atoms to carbon atoms in their composition and by 
their molecular weight, which is a measure of the size of 
the molecules in which the hydrogen and carbon atoms are 
eombined. The numerical limits of both the hydrogen to 
carbon ratio and the molecular weight are defined in all 
of the claims. 
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Effective use of these new materials requires that they 
be sprayed in atomized form into a hot chamber in which 
the spray is surrounded by a turbulent combustion zone 
as defined in the claims. The use of these new raw materials 
under the defined conditions has made possible the pro- 
duction in high yields of carbon blacks which are very 
desirable as reinforcing agents in natural and synthetic 
rubber. ! 


Claims 1 to 8 of the application were finally Pecied by 
the Examiner as unpatentable over four prior patents 


(App. 60). 


The final rejection of claims 1 to 7 was affirmed by the 
Board of Appeals of the Patent Office (App. 64), relying 
particularly upon U. S. Patent 2,292,355 to Ayers (App. 89). 


In appellee’s answer to the complaint, appellee relied 
on the reasons given by the Examiner in his answer 
to the appeal (App. 61) and in the decision of the Board 
of Appeals (App. 64). 


At the trial the attorney for appellee relied on the hone 
patent and on U. S. Patent 1,438,032 to Frost (App. 104). 
No other prior patents were referred to in behalf of 
appellee at the trial (Finding of Fact No. 5, App. 12). 


Evidence not available in the record before the Board 
of Appeals was presented on behalf of appellant at the trial. 
This evidence established: 


That the raw materials of the process of the rencon 
are different in character from those previously thought 
to be useful in the production of carbon black; | 


That no raw material for carbon black disclosed in the 
reference falls within the limitations of the claims; 


That the specific raw materials disclosed in the references 
do not produce the results obtained by using the Taw ma- 
terials of the invention; 
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That the process of the invention is in present use on 
a very large industrial scale by appellant; and 


That substantial producers of carbon black changed over 
from the previously used raw materials to the raw mate- 
rials of the invention after the invention had been made 
available to them by license. 


The District Court dismissed appellant’s complaint, 
holding that ‘‘the claims in suit do not show patentability 
over the prior art”’ (Finding of Fact No. 8, App. 13). 


STATEMENT OF POINTS RELIED ON 


Appellant contends that the decision of the District Court 
is erroneous, asa matter of law, because the uncontradicted 
testimony and evidence offered by appellant showed beyond 
any reasonable doubt that appellant’s process of making 
earbon black involves the use of raw materials not dis- 
closed or suggested by the prior art, that the process of 
the invention results in unobvious and surprising improve- 


ments in yield and quality of carbon black over those 
obtainable from the most nearly comparable materials of 
the prior art processes, and that at the time the invention 
was made those skilled in the art would not have expected 
raw materials of the character of those used in the inven- 
tion to be suitable raw materials for making carbon black 
for rubber reinforcing. 


SUMMARY OF ARGUMENT 


The uncontroverted testimony of a witness of long 
experience in the production of carbon black together with 
evidence submitted on behalf of appellant clearly and con- 
vineingly showed that the process of the invention differs 
in the character of raw materials used from the processes 
of the prior art relied on by appellee and from the proc- 
esses in actual use at the time the invention was made; 
it showed that the owners of the Ayers patent relied on 
by the Board of Appeals modified that patent in a direc- 
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tion away from the invention at a date approximately 
contemporaneous with the making of the invention; and it 
showed widespread acceptance and adoption of the inven- 
tion by those skilled in the art. The showing of unpre- 
dictable and surprising advantages of the process of the 
invention over the process of the Ayers patent and the 
showing of immediate and widespread adoption of the 
invention by the carbon black industry, which evidence 
was not before the Patent Office tribunals, was clearly of 
such character and weight as to require the District Court 
to find that the decisions of the Patent Office tribunals 
were érroneous. 


SUMMARY OF EVIDENCE 


The following is a brief summary of the evidence sub- 
mitted on behalf of appellant: | 


Mr. William L. Loving, presently a vice-president : of 
Cabot Carbon Company, under whose supervision the in- 


vention involved in this appeal was developed testified 
(App. 14) as to the extent of use of the invention, the 
distinctions between the materials used in the process of 
the invention and the prior art material and the signifi- 
eance of those distinctions in the production of carbon 
black. He testified as to large scale test runs directly 
comparing the results obtained with the raw material of 
the Ayers patent 2,292,355 with those obtained with a typi- 
cal raw material of the process of the invention. 


He further testified as to the fact that the owner of 
the Ayers patent did not adopt the raw material of the 
process of the invention until after disclosure of the inven- 
tion to them and also testified as to the widespread adop- 
tion and continued use of the process of the invention by 
other producers of carbon black. 


He testified with respect to Frost Patent No. 1,438, 032 
that the coal tars referred to in that patent are not the 
residual tars that may be obtained by further distillation 
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in order to meet the specifications of the raw material 
required by the invention. 


The evidence thus demonstrates that neither of the refer- 
ences relied on by appellee discloses the production of 
carbon black from the very special and limited group of 
hydrocarbons selected from the many hundreds of known 
hydrocarbons to accomplish the results of the invention. 


ARGUMENT 
The Need for the Invention 


The invention is a new process for the production of 
carbon black. 


One form of carbon black is familiar to everyone as 
the soot which blackened the kerosene lamp chimneys of 
earlier days and which can readily be obtained by holding 
a silver knife blade in a candle flame or in a match flame. 
Soot is a product of the incomplete burning, or the break- 
ing down by heat, of carbon-containing combustible sub- 
stances. 


The outstanding characteristic of soot or carbon black 
is its blackness. When first produced industrially the 
carbon blacks were used principally as pigments, in the 
primary sense of the term, especially in the making of 
paints and printing inks. 

However, the discovery of the unique property of carbon 
black in reinforcing rubber both natural and synthetic has 
led to an enormous increase in the production of carbon 
black parallel with the increasing use of rubber products 
in modern industrial civilization. At the same time, this 
development has led to an increasing emphasis on the 
physical and structural properties of the various carbon 
blacks as contrasted with their coloring properties. 


At the present time, the major portion of the carbon 
black produced is used primarily for its reinforcing effect 
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on rubber and its coloring effect is only secondary or 
entirely immaterial. The production of carbon black in 
the United States has increased approximately one- 
hundred-fold since 1920, although the use of carbon black 
in paints and inks has remained substantially constant 
during that period. As an indication of the reinforcing 
effect of a good carbon black, if the carbon black in a 
modern automobile tire, which may be expected to give a 
roadwear under average conditions of some 30,000 miles, 
were replaced by an equal volume of inert filler, the maxi- 
mum roadwear to be expected would be around 3,000 miles. 
(Encyclopedia of Chemical Technology by Kirk-Othmer 
Vol. 3 (1949) page 37). 


Until recently the carbon blacks made from liquid nydto- 
earbons, the so-called ‘‘oil blacks,’’ were inferior in many 
respects to the ‘‘gas blacks,’? made from gaseous hydro- 
carbons, particularly in the property of reinforcing rubber 
compositions for uses in which high abrasion is encountered 
as in tire treads. 


The rapid increase in the demand for tires, not only re 
the expanding production of automobiles and trucks but 
also for airplanes, has made the discovery of new methods 
of producing high yields of carbon black with superior 
reinforcing properties a necessity in keeping pace with 
the growing demand. i 


The Nature of the Invention 


The new process for the production of carbon black is 
based on the discovery of applicants Beck, Friauf and 
Edminster that a certain class of liquid hydrocarbons in 
which hydrogen and carbon atoms are combined in the 
ratio of between 0.95 and 1.25 and having a molecular 
weight in the range from about 225 to about 550, when 
sprayed in atomized form into a hot chamber in which the 
spray is surrounded by a turbulent combustion zone sur- 
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prisingly produced high yields of carbon black of excellent 
rubber reinforcing qualities. 


The limited range of the new hydrocarbon raw materials 
of the method of the invention is shown in Fig. 8 of the 
application drawing (App. 54). In this figure the possible 
hydrogen to carbon ratios of various groups of hydro- 
carbons are plotted against their mean molecular weights 
and the area in which the hydrocarbon materials of the 
invention fall is indicated by a cross hatched rectangle. It 
will be seen that the hydrocarbon materials defined by the 
claims have hydrogen to carbon ratios substantially less 
than those of saturated hydrocarbons of the same mean 
molecular weights and substantially greater than those of 
aromatic hydrocarbons of the same mean molecular 
weights. Typical hydrocarbon oils falling within this range 
are listed in Table I of the application (App. 29) together 
with their sources and characteristics. Particularly suit- 
able are ‘‘residual oils’? having the hydrogen to carbon 
ratio and mean molecular weight defined in the claims. The 
term ‘residual oil’? includes oils and tars remaining from 
a wide variety of hydrocarbon distillation and cracking 
operations, including the tar-like substances left in the 
destructive distillation of coal. Such oils are characterized 
by not being fully vaporizable under atmospheric pressure 
and some of them will crack before as little as 50% has 
gone overhead, whereas the liquid hydrocarbons previously 
used are lower gravity distillable materials and typically 
are distillates (App. 30). 


A suitable furnace for carrying out the method of the 
invention is shown in Fig. 1 of the application drawings 
(App. 51). In operating the process of the invention with 
the illustrated furnace, a hydrocarbon oil of the character- 
isties discussed above is atomized in a carrier gas, either 
air or combustible gas, and the atomized mixture is forced 
through constricted nozzle 32 and discharged into reaction 
chamber 10 of the furnace in the form of a conical spray 
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in which the oil is dispersed in minute droplets. Sur- 
rounding the spray nozzle 32 is a gas head 36 having a 
plurality of outlets through which streams of a gas are 
fed to create a turbulent zone of combustion about the 
periphery of the conical spray. Air is introduced at réla- 
tively low pressure through throat 20. 


This method of operation creates a radiant flame in the 
turbulent area surrounding the atomized spray so that 
the liquid droplets of the hydrocarbon feed are rapidly and 
efficiently heated by radiant transfer of heat to the tem- 
perature of thermal decomposition producing a high yeu 
of carbon black of exceptional quality. 


The process can be closely controlled by varying the 
pressures at which the atomized oil and the peripheral gas 
jets are introduced into the furnace as well as by varying 
the degree of atomization, the nature of the atomizing gas, 
the volume of the low pressure air and other proccss 
variables. 


Table III of the application (App. 45) sets forth the 
results of tests of rubber compositions containing carbon 
black made by the method of the invention compared with 
a standard channel black and a standard gas black. — 


Particularly important are the low abrasion volume in- 
dices, the high tensile strengths and the low torsional 
hysteresis figures. The latter are correlated with low heat 
generation within a rubber tire during use. : 


Commercial Success of the Invention 


The commercial success of the invention is shown a) 
the testimony of the witness Loving: 


‘‘<Cabot Carbon Company is producing over 200 
million pounds per year of carbon black by this process, 
and licensees of Cabot Carbon Company are producing 
substantial amounts, hundreds of millions of Ce 
per year.”’ (App. 15). 
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Mr. Loving further testified that Continental Oil Black, 
Ine. and United Carbon Company, Inc. changed their proc- 
ess from the commonly used distillates to the new hydro- 
carbon raw materials after the process of the invention 
had been made available to them by license (App. 21), 
and that a British carbon black manufacturer likewise 
changed from distillates to the raw materials of the inven- 
tion after the invention had been disclosed to the British 
company’s American licensor. (App. 20). 


The Ayers Patent Does Not Suggest the Raw Materials 
of the Invention 


It is conceded that the Ayers patent (App. 89) dis- 
closes a process having substantially the same manipulative 
features as the process of the invention. It is particularly 
concerned with the production of lamp black. 


The Ayers patent discloses the use of only one specific 
raw material, a crude petroleum from the ‘‘Casmite’’ field 


of California (corrected in the Ayers reissue patent 22,886, 
App. 71, to ‘‘Casmalia’’ field). 


This Casmalia ernde oil is lower in molecular weight 
and has a higher hydrogen to carbon ratio than the raw 
materials of the invention (Loving App. 16). The relation 
of this material to the raw materials of the invention is 
graphically shown in appellant’s Exhibit No. 3 (App. 87) 
which is a reproduction of Fig. 8 of the application draw- 
ings with the position of Casmalia crude indicated by the 
small ellipse labeled CAS. 


The Comparative Tests With the Ayers Raw Material 


In the decision of the Board of Appeals (App. 64) in 
which the rejection of the claims was discussed primarily 
with reference to the Ayers patent, the Board said: 


‘<There are no direct comparisons between the par- 
ticular hydrocarbons specifically identified by the ref- 
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erences and the hydrocarbons coming within the terms 
of the claims on appeal.’’ i 


The only hydrocarbons ‘‘specifically identified’? in eo 
references relied on by appellee at the trial is the Casmalia 
erude oil of the Ayers patent. To meet the quoted criti- 
cism of the Board of Appeals comparative test runs were 
made on the Casmalia crude of Ayers and a typical raw 
material of the invention (Loving, App. 16-18). The raw 
material of the invention used in the tests was a petroleum 
tar known in the trade as Cosden tar. The molecular 
weight and hydrogen to carbon ratio of the Cosden tar are 
indicated on the chart of Exhibit 3 (App. 87) by the black 
dot in the cross-hatched rectangle labeled ‘“COS’’. 


The tests were carried out by conversion of the Rie 
materials to carbon black in a pilot plant reactor on the 
very substantial scale of a feed rate of 60 gallons per 
hour. 


The data obtained in the comparative test runs are con- 
tained in the tabulation of appellant’s Exhibit No. 4 
(App. 88). 


With respect to yields of carbon black the data were 
summarized by the witness Loving as follows (App. 17): 


‘<Two tests made with Casmalia crude showed yields 
of 3.1 and 2.5 pounds per gallon of raw material, 
whereas the Cosden tar gave a yield of 4.5 pounds 
per gallon, so that the yield was between 60 and 107% 
of our Cosden tar yield.’’ | 


With respect to quality of the black produced the follow- 
ing testimony of the witness is significant (App. 17-18): 


‘<Q. How did the black .. . from the Casmalia erude 
compare with that from Cosden tar when used in 
standard rubber mixes? 

A. It was much inferior. The abrasion Denntenee 
of the two runs made from Casmalia crude, compared 
to a standard was 47% and 55% of standard, whereas 
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the Cosden tar had an abrasion resistance of 105% of 
standard, and abrasion resistance here is an indication 
of road work, the way a tread will wear on the road. 
The modulus is much lower and the extension shinkage 
is much higher, which indicates inferior rubber prop- 
erties for tread stock. 

Q. Would you consider Casmalia crude oil a suitable 
raw material for the production of a rubber reinforc- 
ing black? 

A. No, sir. 

Q. Is it being used for this purpose at the present 
time, as far as you know? 

A. It isn’t being used as far as I know, at the pre- 
sent time, and never has been used for rubber black.’’ 


The “Distillates” of the Ayers Patent Are Not Similar to the 
Raw Materials of the Invention 


The Ayers patent suggests mixing ‘‘distillates’’ to crude 
petroleum as a way of increasing its fluidity and also in- 
dicates that ‘‘petroleum distillates’? may be used in his 


process. The very name ‘‘distillates’’ imparts a critical 
distinction from the raw materials of the invention which 
cannot be distilled at atmospheric pressure without sub- 
stantial cracking. 


In the chart of appellant’s Exhibit No. 3 (App. 87), the 
properties of distillates as a class are represented by the 
cross-hatched ‘area marked ‘‘DIST’’. Their mean molec- 
ular weight is below 200 and their hydrogen to carbon 
ratio is above 1.3. 


The importance of these differences in properties of 
distillates and particularly the significance of the properties 
in the prior processes of making carbon black are brought 
out in the testimony of Mr. Loving (App. 18, 19): 


‘<Q. Could a material having the properties of the 
raw materials of the invention be made by mixing a 
distillate with the Casmalia crude, for example, in the 
amount of 30% as suggested by Ayres in his patent? 
A. No, sir. 
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Q. Why not? A. In hydrogen-carbon ratio and in 
mean molecular weight, the distillates and the Casmalia 
erude differ in the same direction from the area 
covered by the claims, so if you mixed them together 
they would still differ in the same direction. 

Q. In your opinion would the use of distillates as 
suggested by Ayers, suggest the use of the raw ma- 
terials of the present invention? A. No, sir. 

Q. Why do you say that? <A. Well, distillates, by 
definition again, are something that can be vaporized, 
whereas the residuals that we are using cannot be 
vaporized. They crack as you tend to distill them, 
they crack on distilling rather than vaporizing, whereas 
distillates are overhead products. 

Q. Was that quality of being vaporizable or ais: 
tillable considered important in a raw material for 
making carbon black prior to the present invention? 
A. Prior to the present invention, it has been, yes. 2 


The Ayers Patent Did Not Suggest the Present Invention to 
the Owners of the Patent 


The Ayers patent No. 2,292,355 was acquired after its 
issue by Philips Petroleum Company. The patent was re- 
issued as Reissue No. 22,886 (App. 71). 


The prior art emphasis on vaporizability or distillability 
of the raw material referred to in the testimony of Loving 
quoted in the preceding section is illustrated by the changes 
made in the Ayers patent by reissue. Since the Ayers 
patent was reissued to a larger producer of carbon black 
at a date shortly before the filing of appellant’s applica- 
tion, it obviously represents the attitude of those skilled 
in the art at the time the present invention was made. 


As the witness Loving pointed out (App. 19) 


‘‘Ayers added a number of claims to the reissue as 
compared to the original and in all of these claims 
he stressed and emphasized the importance of cone 
able to vaporize or gasify the raw materials.’’ 
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Thus, with all of the teachings of Ayers in their hands 
and knowing the teachings of earlier patents, such as the 
Frost patent relied on by appellee at the trial, the owners 
of the Ayers patent were still emphasizing the use of 
vaporizable raw materials at the time the present inven- 
tion was made. This attitude is confirmed by the actual 
practice of the owners of the Ayers patent. 


In 1951, after the appellant’s application had been filed, 
appellant and Philips Petroleum Company, to whom the 
Ayers patent had been reissued, entered into an agreement 
for the exchange of technical information in the field of 
carbon black production. At that date Philips was not 
using a raw material having the properties defined in 
appellant’s application, but was using ‘‘a distillate gas 
oil.”? (Loving, App. 19). 


It is highly pertinent also that a British licensee of 
Philips, Philblack, Ltd, started operation in 1950 using 
distillate gas oil and after the exchange of technical in- 
formation with Philips in 1951, changed to the raw ma- 
terial of the invention. (Loving, App. 20, 21). 


The Invention Was Promptly Adopted By Other Carbon 
Black Producers 


As soon as the process of the invention was made avail- 
able to other carbon black producers by license under the 
agreement between appellant and Philips Petroleum Com- 
pany, two substantial producers, Continental Oil Black, Inc. 
and United Carbon Company, Inc., changed their processes 
to the process of the invention switching from the pre- 
viously used distillates to the raw materials of the inven- 
tion and continued to use the new process down to the 
time of the trial. (Loving, App. 21). 


This is not a tribute to a patent, because no patent on 
the process using the new raw material is in existence in 
this country, but clearly is a recognition by carbon black 
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producers of the economic advantages of the new process 
and of the high quality of the product produced by a 


The “Coal Tars " of the Frost Patent Are Not Silar to the 
Raw Materials of the Invention 


The District Court has found (Finding of Fact No. 6, 
App. 13) that ‘‘analogous materials are enumerated in the 
patent to Frost.’? Whatever the phrase ‘‘analogous ma- 
terials’? may mean in the context of this case, it is earnestly 
submitted that such a finding does not justify a holding 
that the Frost patent (App. 104) teaches or nee the 
process of the invention. 


The Frost patent relates to the production of lamp black 
from corbonaceous materials, for use as a black pigment 
in inks, paints and the like. The carbonaceous materials 
used by Frost are heavy materials, such as tars and pitches, 
which are heated to make them liquid, by means of steam 
jacket 13 of the Frost drawings. The counsel for appellee 
at the trial of this case tried to get the witness Loving 
to say that the tars and pitches used by Frost were similar 
materials to the raw materials of the invention, and partic- 
ularly to say that Frost disclosed the use of coal tar resi- 
dues analogous to those used in the process of the invention 
(Loving, App. 25, 26). However, the witness consistently 
and correctly pointed out that Frost disclosed only the use 
of coal tar containing all of the usual fractions including 
the light ends. 


The lower court may well have misunderstood the im- 
port of the terms used by Frost and by the witness, due 
to the fact that the term ‘‘coal tar’ is a technical term 
with a recognized meaning in the art, which is somewhat 
at variance with the usual connotation of the word “tar”? 
standing alone. 


‘¢Coal tar’? is a liquid product obtained by the destruc- 
tive distillation of coal, It contains a wide range of organic 
compounds including low boiling hydrocarbons such as 
benzene, toluene and xylene. In its original — that 
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is, before it is fractionated by distillation or other treat- 
ment, it is analogous to crude petroleum. 


In the Frost patent, beginning at line 39 of page 1, 
(App. 105) the patentee points out that in the production 
of lamp-black from coal tar, it was previously thought 
necessary to separate out the ‘‘lighter oils’’ from the coal 
tar leaving a pitchy or tarry residue of little commercial 
value. Frost then goes on to say (beginning at line 60 
of page 1 of the patent) that he has discovered that he 
ean utilize the'‘‘heavy carbonaceous materials mentioned 
above’’, and including coal tar and crude petroleum, ‘‘by 
heating or otherwise liquefying them’’, atomizing the liquid 
materials and burning the atomized particles with the cor- 
rect proportion of air. 


It will thus be seen that the coal tar which Frost pro- 
poses to use as a raw material for lamp black is 
‘‘analogous’’ to the crude petroleum proposed as a raw 
material by Ayers. It clearly is not ‘‘analogous”’ in any 


meaningful sense to the very limited group of liquid: hydro- 
carbons used in the process of the present invention. 


The Law and Authorities 


Appellant had the burden in the District Court of estab- 
lishing by clear and convincing evidence that the decision 
of the Patent Office was erroneous. It is earnestly sub- 
mitted that this burden has been fully met. 


As this Court said in the case of Standard Ox Develop- 
ment Company v. Marzall, 86 App. D.C. 210; 181 F. (2d) 
280, where there was substantial evidence before the Dis- 
trict Court which was not before the Patent Office: ‘‘we 
do not give to the decision of the Patent Office the weight 
to which it would be entitled if its rejection of the claims 
were made on the same facts as were before the District 
Co 9? 
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Unfortunately, the opinion and findings of the District 
Court give this Court no assistance in the consideration 
of the highly pertinent and uncontroverted evidence pre- 
sented on behalf of appellant. No reference to appellant’s 
evidence can be found in findings or in the memorandum 
opinion of the District Court. If appellant is to have the 
independent judicial consideration of critically important 
additional evidence adduced in his behalf, it will have to yee 
obtained in this Court. 


It is believed that this Court will find on eonnideration 
of the additional evidence presented in the District Court 
that the process of the invention is a patentable advance 
in the art of producing carbon black not suggested by the 
prior patents relied on by appellee. : 


The evidence of the prompt adoption of the invention 
by the carbon black industry, including the owner of one 
of the prior patents relied on by appellee, is entitled to 
very substantial weight in considering the question whether 
inventiveness was involved in applicant’s new process. This 
prompt adoption is the tribute of experts in the art, un- 
affected by salesmanship or by any other extrinsic factor 
and moved solely by appreciation of the economic value 
of the process newly made available to them. 


In Forestek Plating & Manufacturing Company v. Knapp- 
Monarch Company, 106 F. (2d) 554, the Court of Appeals 
for the Sixth Circuit held that the existence of inventive- 
ness is strengthened ‘‘by the fact that manufacturers dis- 
carded alleged anticipating devices and accepted that de- 
scribed in the patent and also by the immediate acceptance 
and use by the public of appellee’s appliance and the oe 
placement of earlier ones.’’ 


In The Coleman Company, Inc. v. Holly Manufacturing 
Company, 233 F. (2d) 71, the Court of Appeals for the 
Ninth Cireuit held that widespread acceptance and com- 
mercial success together with the true state of the prior art 
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and what the patent accomplished to improve the art are 
indicia of invention. 

The record here unequivocally shows prompt and wide- 
spread adoption of the process of the invention by manu- 
facturers of carbon black as soon as the process was made 
available to them. This fact not only testifies to the value 
of the invention but fully refutes the contention of appellee 
that the process is suggested by the prior art patents. 
It is pertinent that the Frost patent, particularly relied 
on by the District Court, was in the public domain and 
available for use by anyone for ten years before the appli- 
cation on the present invention was filed, and that the 
Ayers patent, particularly relied on by the Board of Ap- 
peals did not even teach the process of the present inven- 
tion to those who purchased and reissued it in a direction 
opposite to that taught by the present invention. 


The Supreme Court said, in Goodyear Tire and Rubber 
Company, Inc. v. Ray-O-V ac, 321 U.S. 275, at 279: 


“*Once the method was discovered it commended it- 
self to the public, as evidenced by marked commercial 
suecess. These factors were entitled to weight in 
determining whether the improvement amounted to in- 
vention and should, in a close case, tip the scales in 
favor of patentability.”’ 


The broad recital of possible raw materials for the pro- 
duction of lamp black in the Frost patent, including even 
coal (App. 108), would clearly not justify Frost in pre- 
empting the entire field of raw materials for carbon black, 
Watson v. Bersworth et al, —— App. D.C. ——, 116 
U.S.P.Q. 29, and equally clearly do not suggest the superi- 
ority of the very limited group of raw materials which 
characterize the new process of the invention. 


The decision of the Supreme Court in Paramount Publix 
Corp. v. American Tri-Ergon Corporation, 294 U.S. 464, 
cited in the opinion of the District Court, related to a 
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purely mechanical method, the mode of operation of witch 
could be clearly foreseen. Much more apposite to the 
chemical process of the present invention is the statement 
of the Supreme Court in Minerals Separation v. Magma 
Co., 280 U.S. 400, at page 403: 


‘‘There is no ‘of course’ as to what nature can do 
except as proved by observation and experiment. 


In the case of the present invention, it was oats the 
disclosure of the surprising and unpredictable results of 
using the new raw materials of the invention that led' the 
experts in the art to discard their previously held or 
sumptions and adopt the new process. 


CONCLUSION 


It is earnestly submitted that the additional eridenee 
submitted on behalf of appellant in the District Court estab- 
lishes beyond any reasonable doubt that the decision of 
the Patent Office in refusing appellant a patent on the new 


process of producing carbon black was clearly erroneous. 


The additional evidence established the unpredictable 
advantage of the process of the invention over prior art 
processes both as to yield and as to quality of the carbon 
black produced, it established the unobviousness of the in- 
vention by showing that large scale producers, including 
the owner of one of the prior art patents, adopted the 
process of the invention after it had: been made available 
to them, and it established the large scale SEER S utili- 
zation of the invention. 


WHEREFORE, applicant urges that the judgment of the 
District Court be revised and reversed. 


Respectfully submitted, 


Hazorp T. StowELh 
Hazor L. StoweLL : 
Attorneys for Appellant 
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L 
PLEADINGS, DOCKET ENTRIES AND OTHER PAPERS 
42 Filed May 9, 1956 


IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


Civil Action No. 1942-56 


Curt B. Brcx, 1344 N. Coffee Street, Pampa, Texas, Grorce 
F. Frravr, 806 N. Somerville Street, Pampa, Texas, 
James W. Epminster, 2010 N. Coffee Street, Pampa, 
Texas, and 


Goprrer L. Casor, Inc., 77 Franklin Street, 
Boston, Massachusetts, Plaintiffs, 


Vv. 


Rosert C. Watson, ComMISSIONER OF PaTENTS 
Washington 25, D. C., Defendant 


Complaint to Secure Issuance of Letters Patent 


To the Honorable the Judges of the United States District 
Court for the District of Columbia. 


Plaintiffs bring this complaint against Robert C. Watson, 
Commissioner of Patents, Defendant, and allege: 


1. 


That the jurisdiction of this Court depends upon the Stat- 
utes of the United States relating to the grant and issuance 
of Letters Patent of the United States, and particularly 
upon Title 35, United States Code, Section 145. 


43 2. 


That plaintiff, Curt B. Beck, is a citizen of the United 
States, and resides at 1344 N. Coffee Street, in the City of 
Pampa, County of Gray and State of Texas. 
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3. 


That plaintiff, George F. Friauf, is a citizen of the United 
States, and resides at 806 N. Somerville Street, in the City 
of Pampa, County of Gray and State of Texas. 


4. 


That plaintiff, James W. Edminster, is a citizen of the 
United States, and resides at 2010 N. Coffee Street, in the 
City of Pampa, County of Gray and State of Texas. 


5. 


The plaintiff, Godfrey L. Cabot, Ine. is a corporation duly 
organized and existing under the laws of the State of Mas- 
sachusetts and has an office and place of business at 77 
Franklin Street, in the city of Boston, County of Suffolk 
and State of Massachusetts. 

6. 

That on the 25th day of April, 1956, the plaintiffs, Curt 
B. Beck, George F. Friauf and James W. Edminster, by an 
instrument in writing, did sell, assign, and transfer unto 
plaintiff, Godfrey L. Cabot, Inc., the entire right, title, and 
interest in and to said invention and in and to said applica- 
tion, whereby Godfrey L. Cabot, Inc. was vested with and is 
now the owner of the entire right, title, and interest in and 
to said invention and application and any patent to be 
granted thereon. | 


44 7. 


That defendant, Robert C. Watson, is the Commissioner 
of Patents of the United States, 1 is officially a resident of 
the District of Columbia, and is being sued in his official 
capacity as the Commissioner of Patents. 


8. 


That plaintiffs, Curt B. Beck, George F. Friauf and 
James W. Edminster, did invent certain new and useful 
improvements in Process and Apparatus for the Produe- 
tion of Carbon Black, for which invention an See 
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for Letters Patent of the United States was filed in the 
United States Patent Office on April 26, 1950, entitled 
“<Process AND APPARATUS FOR THE PRODUCTION OF CARBON 
Buack’’, which application was given the Serial No, 158,226, 
being a continuation-in-part of prior applications for 
Letters Patent of the United States on said invention filed 
in the United States Patent Office on April 19, 1949, Serial 
No. 88,388, and on February 2, 1950, Serial No. 142,068. 


9. 


That said application was filed in accordance with the 
Laws of the United States and with the Rules of Practice 
of the Patent Office. 


10. 


That said application has been duly prosecuted in ac- 
cordance with the Laws of the United States and with the 
Rules of Practice of the Patent Office. 


11. 


That a patent on the aforesaid application has been re- 
fused by the Board of Appeals of the United States Patent 
Office and by the Commissioner of Patents, defendant 
herein. 


12. 


That the invention involved in this proceeding relates to 
process and apparatus for the production of carbon black. 


45 13. 


That said application has been passed upon by the Pri- 
mary Examiner, who refused to allow any of the claims of 
said application, and that the Primary Examiner finally 
rejected the following claims: 


1. A process of producing carbon black which com- 
prises introducing into a heat insulated reaction cham- 
ber an atomized spray of hydrocarbon oil having a 
hydrogen to carbon ratio of from about 0.75 to about 
1.25 and a mean molecular weight of from about 225 
to about 550, introducing air into the chamber to estab- 
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5 


lish about the periphery of said spray a turbulent zone 
of combustion, and thereby dissociating the major por- 
tion of the hydrocarbon oil to carbon black. | 


2. A process as defined in claim 1 in which the hydro- 
carbon oil has an A.P.I. gravity of not more than 10, 
a@ viscosity in excess of 30 Saybolt Seconds Universal 
= ea and a Conradson carbon residue in excess 
of 1.5. | 


3. A process as defined in claim 1 in which the hydro- 
carbon oil spray is introduced into the chamber at a 
linear tip velocity factor of between 350 and 1100 feet 
per second. | 


4. A process as defined in claim 1 in which the hydro- 
carbon oil is gas atomized. : 
5. A process as defined in claim 4 in which the 


atomizing gas is air. ! 

6. A process as defined in claim 1 in which the amount 
of air introduced into the chamber is sufficient to sup- 
port between about 25% and about 50% theoretical 
combustion of all combustible materials introduced 
therein. ! 


7. A process as defined in claim 1 in which the zone 
of combustion is established by introducing adjacent 
the oil spray a combustible gas and air at least one of 
which is introduced in the form of at least one high 
velocity jet. 3 


8. A process as defined in claim 1 in which the zone 
of combustion is established by introducing a plurality 
of diverging jets of a combustible gas adjacent the 
periphery of the oil spray and surrounding the gas 
jets and oil spray with a relatively slow moving body 
of air in more than sufficient volume to support com- 
plete theoretical combustion of the gas jets but in- 
sufficient to support more than 50% theoretical com- 
bustion of all the combustible materials introduced 
into the chamber. | 


14, 


That from the decision of the Primary Examiner, an 
appeal was taken to the Board of Appeals of the United 
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States Patent Office, which affirmed in its decision dated 
March 12, 1956 the rejection of the Primary Examiner with 
respect to claims 1 to 7 but reversed the Primary Exam- 
iner with respect to claim 8. 


15. 


That the Commissioner of Patents by the said Board of 
Appeals has wrongfully refused and now wrongfully re- 
fuses to grant Letters Patent of the United States to the 
plaintiff Godfrey L. Cabot, Inc. embodying the aforesaid 
claims 1, 2, 3, 4, 5, 6 and 7. 


16. 


That the contention and determination made by the Com- 
missioner of Patents by the said Board of Appeals are con- 
trary to fact and law whereby the plaintiff, Godfrey L. 
Cabot, Inc., has been deprived of property and rights to 
which it is lawfully entitled. 


17. 


Plaintiffs further allege that no Appeal has been taken 
by them to the United States Court of Customs and Patent 
Appeals from said refusal of the Commissioner of Patents 
to issue said Letters Patent and that the Complaint herein 
is being filed within sixty (60) days of the Board of Ap- 
peals decision and in accordance with the Law and Rules 
provided by Rules 197, 303 and 304 of the Rules of Prac- 
tice of the United States Patent Office. 


47 18. 


That the invention is new and useful and was not known 
or used by others in this country before the invention 
thereof by said Curt B. Beck, George F. Friauf and James 
W. Edminster, and was not patented or described in any 
printed publication in this or any foreign country before 
the invention thereof by said Curt B. Beck, George F. 
Friauf and James W. Edminster, or more than one year 
prior to their application Serial No. 88,388, and not in 
public use or on sale in the United States for more than 
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one year prior to said application Serial No. 88,388, and 
not patented in any country foreign to the United States on 
an application filed by said plaintiffs, Curt B. Beck, George 
F. Friauf and James W. Edminster, or their legal repre- 
sentatives or assigns, more than twelve months prior to 
said application Serial No. 88,388, and has not post 
abandoned. 


WHEREFORE, the plaintiffs pray: 


I. That this Honorable Court adjudge that plaintiff, 
Godfrey L. Cabot, Ine., is entitled according to law to re- 
ceive Letters Patent of the United States for the afore- 
said invention as defined in claims 1, 2, 3, 4, 5, 6, 7 and 8, 
hereinbefore recited. 


II. That this Honorable Court decree that the Couimis- 
sioner of Patents be directed to allow the aforesaid claims 
1, 2, 3, 4, 5, 6 and 7, and such other claims as upon hearing 
the Court may find patentable, and to issue to plaintiff, 


Godfrey L. Cabot, Inc., as the assignee of plaintiffs, United 
States Letters Patent containing said claims. 


48 Ill. For such other and further relief as the are 
of the case may require and as to this Honorable 
Court may seem meet. 
Curt B. Beck 
Georce F’. Frrvr 
James W. EpMINSTER 
and 
Goprrey L. Cazor, Inc. 
Harotp T. StowEtz 


By Hazorp L. Stower, 
Harold T. Stowell and — 
Harold L. Stowell 

Attorneys for Plaintiff 
Warner Building 
13th & E Streets, N. W. 
Washington 4, D. C. 
NAtional 8-6856 
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49 Filed June 28, 1956 
Answer to the Complaint 


To the Honorable the Judges of the United States District 
Court for the District of Columbia. 


1, 2,3, 4,5. The defendant admits the allegations of para- 
graphs 1, 2, 3, 4 and 5 of the complaint. 


6. The defendant admits the allegations of paragraph 6 
of the complaint to the extent that they have reference to 
the application of James W. Edminster, Curt B. Beck and 
George F. Friauf, Serial No. 158,226, filed April 26, 1950, 
entitled ‘‘Process and Apparatus for the Production of 
Carbon Black,” and to the alleged invention therein dis- 
closed. To the extent that such allegations may have ref- 
erence to any other application, or any invention otherwise 

disclosed, he is without knowledge or information 
50 sufficient to form a belief as to the truth of the 
allegations. 


7. The defendant admits the allegations of paragraph 7 
of the complaint. 


8. The defendant admits that an application for Letters 
Patent of the United States was filed in the United States 
Patent Office on April 26, 1950, entitled ‘“Process and Ap- 
paratus for the Production of Carbon Black.’’? The de- 
fendant also admits that said application was given the 
Serial No. 158,226. The defendant further admits that 
such application is a continuation-in-part of prior appli- 
eations for Letters Patents of the United States filed in 
the United States Patent Office on April 19, 1949, Serial 
No. 88,388, and on February 2, 1950, Serial No. 142,068. 
Except for the invention expressed in allowed claim 8 of 
said application Serial No. 158,226, the defendant denies 
that plaintiffs Curt B. Beck, George F. Friauf and James 
W. Edminster invented any new and useful improvements 
in Process and Apparatus for the Production of Carbon 
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Black, and deny that they disclosed any other invention in 
their applications Serial Nos. 158,226, 88,388 and 142, 068. 


9, 10. The defendant admits the allegations of para. 
graphs 9 and 10 of the complaint. 


11. The defendant denies the allegations of paragraph 
11 of the complaint. 


51 12, 13, 14. The defendant admits the Bllesations 
of paragraphs 12, 13 and 14 of the complaint. — 


15. The defendant admits that, by the Board of Appeals 
of the United States Patent Office, he has refused, and now 
refuses, to grant Letters Patent of the United States to the 
plaintiff, Godfrey L. Cabot, Inc., embodying claims 1, 2, 3, 
4, 5, 6 and 7 of application Serial No. 158,226. He denies 
that such refusal is wrongful. 


16. The defendant denies the allegations of paragraph 16 
of the complaint. 


17. The defendant admits the allegations of paragraph 
17 of the complaint. 


18. Except for the invention expressed in allowed aim ; 
8 of the application of plaintiffs, Curt B. Beck, George F. 
Frieuf and James W. Edminster, Serial No. 158,226, the 
defendant denies the allegations of paragraph 18 of the 
complaint that the invention is new, and was not known or 
used by others in this country before the invention thereof 
by Curt B. Beck, George F. Friauf and James W. 
Edminster, and was not patented or described in any 
printed publication in this or any foreign country before 
the invention thereof by said Curt B. Beck, George F. 
Friauf and James W. Edminster, or more than one year 
prior to their application, Serial No. 88,388. The defend- 
ant is without knowledge or information sufficient to form 
a belief as to the truth of the remaining allegations 

52 _— of paragraph 18 of the complaint. 


FurtHer ANSWERING, the defendant states that the lain 
tiff, Godfrey L. Cabot, Inc., is not entitled to a patent con- 
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taining any of claims 1, 2, 3, 4, 5, 6 and 7 of application, 
Serial No. 158,226, for the reasons given and in view of the 
references cited in the Examiner’s Answer and the decision 
of the Board of Appeals in that application. Profert of 
copies of said references, answer and decision is hereby 
made. 

Respectfully submitted, 


C. W. Moore 
Solicitor, U. S. Patent Office, 
Attorney for Defendant. 
June 26, 1956. 


53 Filed Feb. 25, 1958 
Memorandum 


This is a complaint to secure issuance of letters patent 
based upon a claim of invention relating to process and 
apparatus for the production of carbon black. Plaintiffs 
contend that they have a new method which is characterized 
by the use of raw materials which were not previously 
used for that purpose. 


The Patent Office in denying the application relied upon 
prior art and among other references, cited Frost 1,438,032, 
December 5, 1922, and Ayers, 2,292,355, August 11, 1942. 


Upon consideration of the evidence, the Court is of the 
opinion that the procedural operation used by the plain- 
tiffs is the same as disclosed in the prior art and that 
analogous materials are enumerated in Frost. 


In East Rutherford Syringes vs. Omega Pre. Med. Inst. 
Co., 152 F. Supp. 497 (D.C.N.J., June, 1957), Judge Smith 
said: ‘*The question is whether or not the concept was 
such an advance over the prior art as to attain the dignity 
of invention .... The patentees demonstrated creative 
imagination but not inventive ingenuity.”’ 


54 It is well settled that the adaptation of an old 
process to a new use, clearly indicated by the prior 
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art, is not inventive. Paramount Publix Corp. vs. Amer- 
ican Tri-Ergon Corp., 294 U.S. 464. 


In American Cyanamid Co. vs. Marzall, 196 F. 2d 04, the 
Court of Appeals for this Circuit held that the public can- 
not be deprived of an old process merely because someone 
has found a new result. In Mills vs. Watson, 223 F. 2d 335, 
the Court said that merely because you get much better 
results than anticipated did not amount to an DES 
when using material known in the prior art. 


The Court is of the opinion that plaintiffs’ application 
in suit does not show patentability over the prior art and 
the complaint will be dismissed. 


Counsel for defendant Will submit proposed Findings 
of Fact, Conclusions of Law and Judgment. 


(Signed) Josepx C. McGannaczy 
Judge 
February 25, 1958 


—— 


55 Filed March 18, 1958 
Findings of Fact 


1. This is a civil action brought under the provisions of 
Section 145 of Title 35 United States Code in which the 
plaintiffs, Curt B. Beck, George F. Friauf, James W. 
Edminster and Godfrey L. Cabot, Inc., the latter the as- 
signee of the entire right and title and interest in and to 
the interest of said individual plaintiffs, seek a judgment 
from this Court authorizing the defendant, Commissioner 
of Patents to grant to plaintiffs letters patent of the United 
States based upon certain claims of the patent application 
of said individual plaintiffs, Serial No. 158,226, filed April 
26, 1950, entitled ‘‘Process and Apparatus for the Produe- 
tion of Carbon Black.”’ 
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2. The claims at issue are those numbered 1 to 7, inclu- 
sive, in the aforementioned patent application; these claims 
are set forth in paragraph 13 of the complaint. 


56 3. The aforementioned application at bar is a con- 

tinuation in part of plaintiffs’ prior applications 
Serial No. 88,388 and Serial No. 142,068, filed April 19, 
1949 and February 2, 1950, respectively. 


4. The subject matter of the claims at issue is a process 
of producing carbon black which consists in atomizing a 
residual hydrocarbon oil having a hydrogen to carbon ratio 
of from about 0.75 to about 1.25 and a mean molecular 
weight of from about 225 to about 550, into an insulated 
reaction chamber and introducing air into the chamber to 
establish about the periphery of the spray a turbulent zone 
of combustion, thereby dissociating the major portion of 
the oil to carbon black. Plaintiffs contend they have a new 
method which is characterized by the use of raw materials, 
which were not previously used for that purpose. 


0. The prior art relied upon by defendant as negativing 
invention and patentability is: 


(a) The Frost patent No. 1,438,032, issued December 5, 
1922, which describes a process of making lampblack, in 
which heavy carbonaceous materials, such as coal tar, pitch, 
petroleum by-products and heavy crude petroleum, are 
heated to liquefy the same, the liquified material is atomized 
and sprayed by air into a retort where dissociation takes 
place, the hot gas and carbon thus formed being chilled by 
striking a water spray. 


57 (b) The Ayres patent No. 2,292,355, issued August 

1i, 1942, which describes a process of producing 
amorphous carbon or lampblack possessing improved quali- 
ties for use in rubber compounding, in which a heavy crude 
petroleum is forced through a spray nozzle under pressure 
sufficient to produce a high degree of atomization, into a 
heated refractory reaction zone, simultaneously with a 
stream of air, which surrounds the atomized oil to support 
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partical combustion thereof and to dissociate the remainder 
of the oil to a form of elemental carbon. | 


6. The procedural operation used by plaintiffs and de- 
fined in the claims at issue is the same as disclosed i in the 
prior art, and analogous materials are enumerated 1 in the 
patent to Frost. 


7. The adaptation of the process of the prior art to a 
new use, clearly indicated by the prior art, is not inventive. 


8. Plaintiffs’ claims in suit do not show pacentaibty 
over the prior art. 


Conclusions of Law 


1. Where an old process is adapted to a new use, clearly 
indicated by the prior art, the public cannot be deprived of 
the use of the old process merely because someone has 
found that better results than anticipated are obtained. 


58 2. Plaintiffs are not entitled to a patent based 


upon claims 1 to 7, inclusive, of patent application 
Serial No. 158,226, filed April 26, 1950, as set forth in pare 
graph 13 of the complaint. 


3. The complaint should be dismissed. 


JoserH C. McGarracHy 
Judge 
March 18, 1958 


59 Filed March 18, 1958 


Judgment 
This action came on to be heard at this term and ere 
upon, upon consideration thereof, it is this 18th day of 
March 1958 
Apsupcep that the complaint in this case be, and the same 
hereby is dismissed with costs against the plaintiff. | : 


JoserH C McGarracHy 
Judge 
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EXCERPTS FROM TESTIMONY AND PROCEEDINGS 
14 William L. Loving 


called as a witness by the plaintiffs, being first duly sworn, 
was examined and testified as follows: 


Direct Examination 
By Mr. Stowell: 


Q. What is your name, residence and profession? A. 
William L. Loving, Pampa, Texas, and my profession is 
chemical engineering. 

Q. What is your present position? A. I am vice-presi- 
dent of Cabot Carbon Company, and general manager of 
the Carbon Black Department of that Company. 

Q. How long have you been employed by Cabot Carbon 
Company? <A. Since 1930. 

Q. What was your position from 1940 to 1954? A. 
During that period, I was director of Research and Devel- 
opment for the Cabot Carbon Company. 

Q. Are you familiar with the invention of application 
Serial No. 158,226 involved in this suit? A. Yes, sir. 
That development work was done under my supervision 
while I was in charge of the Research and Development 
Department. 

Mr. Stowell: May I offer for identification Plaintiffs’ 

Exhibit 1, the file wrapper. 
15 The Court: It will be received. You are offering 
it in evidence, are you? 

Mr. Stowell: I will offer it in evidence now. 

Mr. Schimmel: No objection. 


(Certified copy of file wrapper of Application Serial No. 
158,226, was marked Plaintiffs’ Exhibit No. 1 for identifi- 
cation and received in evidence.) 


By Mr. Stowell: 


Q. Are you the William L. Loving who made the affidavit 
filed in the application on July 10, 1952? A. Yes, sir. 
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Q. Do the conclusions expressed in that affidavit repre- 
sent your present opinion? A. They do. 

Q. Is the invention of this application now in com 
mercial use? A. Yes, to a large extent. 

Q. Can you tell us roughly to what extent it is now pene 
used? A. Cabot Carbon Company is producing over 200 
million pounds per year of carbon black by this process, 
and licensees of Cabot Carbon Company are producing 
substantial amounts, hundreds of millions of pounds per 
year. 

The Court: Pounds? | 

The Witness: Hundreds of millions of pounds, yes, sir. 


16 By Mr. Stowell: 


Q. Are you familiar with United States Patent No. 
2,292,355, to J. W. Ayers? <A. Yes, sir. 

Q. Does it disclose the use of the raw materials of the 
application i in suit for the production of carbon black? A. 
No, sir. ! 

Q. What raw materials does it disclose? A. Ayers speaks 
primarily of Casmalia crude or crude oil or distillate 
oils or mixtures of crude and distillate oils. 

Q. Are you familiar with Reissue 22,886 of the Ayers 
patent? A. Yes, sir. 

Mr. Stowell: I ask this be marked for identification, 
Plaintiffs’ Exhibit 2. 

The Court: Are you offering it at this time? | 

Mr. Stowell: I will offer it if there is no objection. 

Mr. Schimmel: No objection. 

The Court: It will be received. 


(Patent Re. 22,886 was marked Plaintiffs’ Exhibit No. 2 
for identification and received in evidence.) 


By Mr. Stowell: 


Q. I note that the reissue patent refers to Casmalia 
crude, where the original patent used the term Casmite 
erude. Is this a different material? A. No, the terms 
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17 are synonymous. Casmalia crude comes from a 
little oil field near Santa Maria, California. 

Q. Does this Casmite or Casmalia crude come within the 
novel raw materials of the present invention? A. No, sir. 

Q. Will you please explain your answer to the last ques- 
tion with reference to the print of Figure 8 of the applica- 
tion, which I have just handed you? A. Casmalia crude 
falls in the little ellipse marked CAS and that area in 
that ellipse covers a raw material with a hydrogen-carbon 
ratio of about 1.55 to 1.65 and a molecular weight range 
of about 210. 

Mr. Stowell: I offer this chart in evidence as Plaintiffs’ 
Exhibit 3. 

Mr. Schimmel: No objection. 

The Court: That is your Figure 8? 

Mr. Stowell: It is Figure 8 marked to show the relative 
position of certain materials in the prior art. 

The Court: Very well, it will be received. 


(Chart labelled Fig. 8 was marked Plaintiffs’ Exhibit 


No. 3 for identification and received in evidence.) 


Mr. Stowell: May I ask that the last question and an- 
swer be read. 


(The last question and answer were read.) 
18 By Mr. Stowell: 


Q. Have you made a test of this Casmalia crude in the 
production of carbon black? A. Yes, sir. 

Q. What type of test was made? A. We made a pilot 
plant test— 

The Court: What kind? 

The Witness: Pilot plant test of this material as com- 
pared to our raw materials typical of the claims. 


By Mr. Stowell: 


Q. What raw material did you use for a comparison in 
these tests? A. For comparison we used a petroleum tar 
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which we purchased from Cosden Petroleum Company. 
We refer to it as our Cosden tar. 

Q. Is that material represented on the chart, Exhibit 3t 
A. It is; it is represented by the black dot in the cross- 
hatched rectangle. 

Q. Does that have an identifying mark on that chart? 
A. It is marked ‘‘COS’’, 

Q. What was the scale of the test runs which were 
made? A. The runs were made in a pilot plant reactor 
using a rate of 60 gallons per hour. 

Q. I hand you a table marked ‘‘Furnace Black Buns.” 

Does this represent the results of the tests made in 
19 these runs which you have just testified to? A. 
Yes, sir. 

Mr. Stowell: I offer this in evidence as Plaintiffs’ Ex. 
hibit 4. 

Mr. Schimmel: No objection. 

The Court: Very well, it will be received. 


(Chart of Furnace Black Runs was marked Plaintiffs’ 
Exhibit No. 4 for identification and received in SE ) 


By Mr. Stowell: 


Q. What was the yield of carbon black from the Cas- 
malia crude as compared with that from the Cosden tar? 
A. Two tests made with Casmalia crude showed yields 
of 3.1 and 2.5 pounds per gallon of raw material, whereas 
the Cosden tar gave a yield of 4.5 pounds per gallon, so 
the yield was between 60 and 70% of our Cosden tar yield. 

Q. How did the black from the Cosden ernde compare 
with that—from the Casmalia ernde compare with that 
from Cosden tar when used in standard rubber mixes? 
A. It was much inferior. The abrasion resistance of the 
two runs made from Casmalia crude, compared to a stand- 
ard, was 47% and 55% of standard, whereas the Cosden 
tar had an abrasion resistance of 105% of standard, and 
abrasion resistance here is an indication of road work, 
the way a tread will wear on the read. The aus 





18 


is much lower and the extension shrinkage is much 
20 higher, which indicates inferior rubber properties 
for tread stock. 

Q. Would you consider Casmalia crude oil a suitable 
raw material for the production of a rubber reinforcing 
black? A. No, sir. 

Q. Is it being used for this purpose at the present time, 
as far as you know? A. It isn’t being used as far as I 
know, at the present time, and never has been used for 
rubber black. 

Q. What are the properties of the distillates referred to 
in the Ayers patent as being mixable with the Casmalia 
crude in its use? A. Distillates, by definition, have been 
distilled or can be distilled. They are lighter oils and 
petroleum technology refers to them as overhead products, 
they can be distilled overhead and are not residuals. 

Q. With reference to the hydrocarbon chart, marked 
Plaintiffs’ Exhibit 3, can you indicate how they compare 
in molecular weight and in hydrogen to carbon ratio to 
the raw materials of the invention? A. Distillates are 
covered by the cross-hatched area marked ‘‘DIST.”’ The 
mean molecular weight is below 200 and the hydrogen to 
carbon ratio is above 1.3. 

Q. Could a material having the properties of the raw 

materials of the invention be made by mixing a 
21 ~=« distillate with the Casmalia crude, for example, in 

the amount of 30% as suggested by Ayers in his 
patent? A. No, sir. 

Q. Why not? A. In hydrogen-carbon ratio and in mean 
molecular weight, the distillates and the Casmalia crude 
differ in the same direction from the area covered by the 
claims, so if you mixed them together, they would still 
differ in the same direction. 

Q. In your opinion, would the use of distillates as sug- 
gested by Ayers, suggest the use of the raw materials of 
the present invention? A. No, sir. 

Q. Why do you say that? A. Well, distillates, by defini- 
tion again, are something that can be vaporized, whereas 
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the residuals that we are using cannot be vaporized. 
They crack as you tend to distill them, they crack on 
distilling rather than vaporizing, whereas distillates are 
overhead products. : 

Q. Was that quality of being vaporizable or distillable 
considered important in a raw material for making carbon 
black prior to the present invention? A. Prior to the 
present invention, it has been, yes. ! 

Q. Referring again to the Ayers Reissue Patent 22,886, 

Plaintiffs’ Exhibit 2, what are the principal changes 
22 made in the reissue over the original patent? | A. 

Ayers added a number of claims to the reissue as 
compared to the original, and in all these claims he stressed 
and emphasized the importance of being able to vaporize 
or gasify the raw materials. | 

Q. I note that the Ayers reissue patent was granted to 
Phillips Petroleum Company on June 3, 1947. Subsequent 
to that date, did you have any contact with Phillips Petro- 
leam Company? A. Yes, sir. | 

Q. What was the nature of that contact? A. In 1950, 
Cabot Carbon Company and Phillips Petroleum Company 
entered into a cross-licensing agreement covering their 
processes for making carbon blacks and had a full inter- 
change of technical information between the research and 
development departments of both companies. : 

Q. Was such exchange of technical information carried 
out? A. Yes, starting early in 1951, we had frequent meet- 
ings with Phillips personnel and visited their plant and 
they visited our plant. | 

Q. Did you inspect the carbon black plants of Phillips 
at this time? A. Yes, we inspected the only carbon black 
plant Phillips has, at Borger, Texas. ! 

Q. Was Phillips at this time using a hydrocarbon 
23 raw material having the properties contained in 
the claims of the Beck, et al. application? A. N. 0, sir. 

Q. What were they using? A. They were using a distil- 
late gas oil. | 
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Q. Was the Cabot Company at that time using the resid- 
ual hydrocarbon oils of the invention in the production of 
carbon black? A. Yes, sir, that was the only raw material 
we were using in our oil black procesess. 

Q. Were the details of this process and the specifications 
of the raw materials disclosed to Phillips at that time? 
A. Yes, sir, they had complete details. They had copies 
of our research reports and they had copies of all patent 
applications, and what not, that we had in, and this chart 
here was one of the data that was given to them. 

Q. Did Phillips thereafter change over to the use of 
raw materials of the type disclosed in the application? 
A. They advised us later, I think it was in 1956, that 
they were using for their Philblack I raw material a 
heavy tar with a 12.6 A.P.I. gravity, hydrogen to carbon 
ratio of 1.23, and a mean molecular weight of 222. This 
point would fall at the top right-hand corner of the cross- 
hatched rectangle. 

Q. That is in Figure 3? A. Yes, in Figure 3. 
24 Q. It is Exhibit 3. A. Exhibit 3, Figure 8. 

Q. Are you acquainted with Philblack, Ltd.? A. 
Yes, sir. 

Q. What is the relation of Philblack, Ltd. to Phillips 
Petroleum Company, if any? A. Philblack, Ltd. is a British 
earbon black manufacturer who operates under license 
from Phillips Petroleum Company and employs the Phillips 
processes. 

Q. When did they start production and what type of 
raw material were they using? A. They started production 
late in 1950 and they were using a distillate gas oil raw 
material. 

Q. Do you know if they have changed from such raw 
material to a type disclosed in the application in suit? 
A. Yes, sir, they have. 

Q. How do you know this? A. One of my jobs is to 
purchase raw material for the carbon black plants of 
Cabot Carbon Company and I purchase raw material from 
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the Standard Oil Company Baton Rouge Refinery for 
plants in Louisiana, and for our plant in England. And 
Philblack— 

Q. A little louder, please. A. Philblack, Ltd. also pur- 
chases raw material from the same source and that is 
shipped over there in tankers, and through my contact 

with Standard Oil, I know that they are purchasing 

25 the same raw material we are. 
Q. Have other companies than Phillips been li- 
censed to use the process of the application? A. Yes, sir. 

Q. What companies? A. Continental Oil Black, SES 
and United Carbon Company, Inc. 

Q. Do you know what raw materials these companies 
were using prior to the licensing? A. They were uss 
distillates as raw materials prior to licensing. 

Q. Did they thereafter use the materials of the invention? 
A. Both Continental Oil Black and United Carbon Com- 
pany changed to residual raw materials after they were 
licensed. 

Q. Do they still use the new raw materials? <A. They 
still do. 

Q. Are you familiar with U. S. Patent 1,438,032 to 
W. H. Frost, which the Patent Office is relying on? A. 
Yes, sir. 

Q. Do you find in this patent any suggestion of the 
process of the invention? <A. No, sir. 

Q. The attorney for the Patent Office has referred to 

the mention of coal tars in the Frost patent. Are 
26 you familiar with coal tars? A. I have a areekiis 
acquaintance, at least. 

The Court: What did you say? 

The Witness: Just a speaking acquaintance, we don't 
make any. 


By Mr. Stowell: 


Q. Do they come within the definition of properties de- 
fined in the claims of the application? A. Coal tar in 
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general can contain a lot of materials, light distillates, 
heavy materials, and all. Coal tar is a tar that comes 
out of coal when it is heated and it contains benzene 
and taluene and xylene, and a lot of light materials which 
are distillable materials. 

Q. Is it possible to obtain from coal tar certain fractions 
which would be within the scope of the claims and usable 
in the process of the invention? A. Yes. 

Q. Is there any suggestion of such a limitation to a 
particular fraction or type of coal tar in the Frost patent? 
A. I don’t think so, no, sir. Frost uses practically any- 
thing for raw material, he even uses the coal. 

Q. Considering the Frost patent, do you find in that any 
particular teaching as to raw materials to be used in the 
production of the soot or lamp black which he is making? 

A. No, sir. Frost says he can use pulverized coal, 
297 he can use anything that will burn, practically. I 
imagine he could make it out of wood. 

Q. That was not his invention of this particular patent, 


this particular raw material? A. No, he was trying to 
make a lamp black. 

The Court: Trying to do what? 

The Witness: Trying to make a lamp black for use in 
ink and paint, for coloring jobs, not to use in rubber. 

Mr. Stowell: That is all. Plaintiff closes. 


Cross-Examination 
By Mr. Schimmel: 


Q. Mr. Loving, from your study of the Ayers patent, 
did you come to the conclusion that Ayers described the 
use of the crude alone without any distillable components? 
A. Yes, I certainly did. 

Q. Did you also come to the conclusion that in so far as 
the procedural operations defined in claim 1 in issue here 
are concerned, it was fully disclosed in Ayers? A. Yes, 
I guess the procedural operations were the same in that 
they atomized, sprayed the oil in. 
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Q. So I gather your opinion, then, is that the only 
difference between the discription in Ayers and what is 
described in the application i in suit here is the specification 
of the raw material, is that correct? A. I think that is a 

correct statement. 
28 Q. In your comparison of the blacks produced by 
following Ayers’ description and that produced in 
using the Cosden tar, did you use the crude without any 
distillable component? A. We used Casmalia crude. 

Q. Did you do what Ayers tells you to do before using 
that in the furnace for producing carbon black? A. Well, 
now, what are you referring to Ayers telling us to do? 

Q. Do you have a copy of.the Ayers patent in front 
of you? A. Yes, sir. 

Mr. Stowell: I don’t think he has the original (handing 
patent to the witness). 


By Mr. Schimmel: 


Q. On page 2 of the patent, column 2, beginning at line 


35— 

Mr. Schimmel: Probably the Court will want to look at 
this. 

The Court: You go ahead. 

Mr. Schimmel: I have another copy. 

The Witness: Your question is did we follow what he 
teaches here from line 35 to 55? | 


By Mr. Schimmel: 


Q. Line 35, the first sentence in that paragraph, 
29 did you do that? A. Yes, sir. 
Q. You treated the crude in that fashion? A 
Yes, sir. 
Q. And did you heat the crude or did you put in a 
distillable component? A. We heated it. 
Q. You heated the crude, no distillable component was 
put in? A. No, sir. 
Q. In your opinion, would there be any difficulty in 
using a coal tar in the Ayers process? A. No, sir. 
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Q. In your opinion, are there coal tars available on the 
market which meet the specification of the raw material 
defined in the claims at issue here? A. Are you using 
coal tar as a general term? No. 

Q. There are no coal tars available on the market which 
have the mean molecular weight defined in claim l, is 
that what I understand you to mean? A. I don’t think so. 

Q. Is there anything in the application in issue here 
which says that you cannot use or that you must take a coal 
tar that you can obtain on the market and treat it in order 

to remove certain fractions, before it can be used in 
30 this process? A. I don’t understand your question. 
Q. The application in issue here speaks of using 

coal tars, isn’t that true? 

May I refer you to page 3 of the application in issue 
and the definition of the term residual oil and ask you if, 
in your opinion, in that definition it would not mean to 
one skilled in the art that you could use any coal tar 
available on the market? A. When you say ‘“‘residual 
oil,’ that means the bottoms from a coal tar, that doesn’t 
mean 2 coal tar. This is remaining. 

Q. I am referring specifically to the clause beginning 
with the word “‘including.’? A. When you distill coal, 
you don’t have a tar-like substance until you take the 
coal tar and redistill it, take the light ends out and you 
end up with a residual. 

Q. Would that be called coal tar? A. That would be 
a residue from coal tar. 

Q. Would it be called coal tar? A. It would be a tar 
from coal, yes. 

Q. In reading that language in the specification, isn’t 
it true that that is what is meant there? A. Maybe that 
is what the language says, but that wasn’t meant. 

Q. When you said that the Frost patent contains 

31 no suggestion of the process of the invention of this 

case, do I understand you to mean that only as it 

relates to the specific raw material used in the process? 
A. I don’t quite get the question. 
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Q. I believe you testified with respect to the Frost 
patent that it has no suggestion of the process of the 
invention. Do you remember that statement? <A. Not as 
far as raw materials are concerned, it has no— : 

Q. Is that statement limited only to the question of raw 
material when you say it has no suggestion of the process 
of the invention? <A. Yes. | 

Q. In other words, Frost also describes, does he not, 
the procedural steps that are defined in the claims at 
issue here? A. Frost describes burning anything to make 
carbon out of it. | 

Q. And amongst anything that burns, he said he could 
use coal tar, is that not true? A. I am not sure whether 
he did say he could use coal tar. : 

Q. May I refer you to page 1 of the patent, right-hand 
column, first sentence in the first full paragraph? <A. 

Yes, sir. : 
32 Q. Would you understand that to mean that he 
could use coal tar, petroleum by-products, or heavy 
crude petroleum as his raw material? A. No, sir, he is 
speaking of solids above there, he isn’t speaking of tar. 

Q. May I refer you back, then, to the left-hand column, 
the last paragraph, isn’t it true that he states there that 
it is generally accepted that those materials are used in 
the manufacture of good quality lamp black? A. He says 
they have been used, yes. | 

Q. Now, when he says in the next paragraph that: ‘J 
have discovered that by heating or otherwise liquefying 
the relatively heavy carbonaceous materials mentioned 
above,”’ wouldn’t that mean to you that he is referring 
to the same materials? A. I believe he is talking about 
the residue up here, the solid referred to above, sir. 

Q. Let me refer you, then, to the next paragraph. Would 
you mind reading that and telling us whether your answer 
would still be the same, that he does not describe what 
materials he is using? A. He refers to liquid oils here. 
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Q. And what are those liquid oils that he describes? A. 
I don’t know. 

Q. Doesn’t he say there: ‘‘in using heavy and 

33 cheap carbonaceous materials, such as tar and 

pitch,”’ those materials are heated in order to liquefy 

them and use them in the process that he describes? A. 
Yes. The tar and pitch was solid. 

Q. Tar and pitches, then, are two materials that he 
specifies for use in his process, isn’t that true? A. Yes. 
Those are solid materials. 

Q. Which he liquefies for use in his process? A. Yes, sir. 
They weren’t oils. 

Q. And those could be coal tar, could they not, accord- 
ing to his prior statement? A. That could be a residue of 
coal tar. 

Mr. Schimmel: That is all I have, Your Honor. 

The Court: Any redirect, Mr. Stowell? 

Mr. Stowell: No redirect. Plaintiff rests. 

Mr. Schimmel: Defendant has and wishes to introduce 
in evidence, Your Honor, the folder that you have on your 
desk which includes copies of the two patents relied upon 
to defeat the claim of invention in this case, plus a print 
of the drawings of the application in issue, the Examiner’s 
statement before the Board in the Patent Office, and the 
decision of the Board, itself. With that, we rest. 

The Court: It will be received. 

(Patent Office folder of exhibits was marked Defendant’s 
Exhibit No. 1 for identification and received in evidence.) 
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Plaintiffs’ Exhibit No. 1 
158,226 
APPLICATION 
of 
Gzorce F. Fruvr 
Curt B. Becx 
and 
James W. Epminster 
for 
Letters Patent of the United States 
for 


Process aND APPARATUS 
For tHE Propuction or Carson Buack 


Stowe, & Evans 
Warner Bldg. 
13th & E Sts., N. W. 
Washington 4, D. C. 


This invention relates to processes and apparatus for 
producing carbon black and comprises more particularly 
an improved process for producing carbon black from 
liquid hydrocarbons. It includes within its scope novel 
apparatus by which such carbon black may be produced. 


Carbon blacks are often differentiated one from another 
on the basis of the hydrocarbon raw material from which 
they are produced. Blacks produced from gaseous hydro- 
carbons may thus be denominated gas blacks and those 
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produced from liquid hydrocarbons oil blacks. It is to 
apparatus and to a process for producing oil blacks that 
our invention relates. 


Whatever their source, all carbon blacks are obtained 
from the dissociation of a hydrocarbon progenitor while 
exposed to intense heat under controlled conditions. Any 
carbon black so produced may be used as a coloring or rein- 
forcing pigment. However, until recently the oil blacks 
have been found to be inferior in many respects to the gas 
blacks, particularly in their property of reinforcing rubber 
designed for service in which high abrasion is encountered, 
as in tire tread. 


We have now discovered a process for the production of 
oil blacks which are the equal of and in some respects 
are superior to the gas blacks as reinforcing agents in 
natural and synthetic rubber compounds; and it is the effi- 
cient production of such oil blacks of various character- 
istics that constitutes the principal object of our invention. 


Irrespective of the improvement in product the use of 
liquid hydrocarbonaceous raw material as a source of car- 
bon black has a number of advantages. A new and plenti- 
ful supply of cheap raw material is made available to aug- 
ment the diminishing deposits of natural gas; manufactur- 
ing facilities can be located without regard to the avail- 
ability of supplies of natural gas; and of importance is 
the fact that the ratio of yield of carbon black to total 
theoretical carbon content may be substantially greater 
for the liquid than for the gaseous hydrocarbons. 


We have found that by spraying atomized hydrocarbon 
oils falling within a definite and limited range of composi- 
tion and physical characteristics into a heat insulated re- 
action chamber and surrounding the oil spray with a turbu- 
lent combustion zone, it is possible to dissociate the major 
portion of the hydrocarbon oil into carbon black of high 
quality and in very good yield. We have found that in 
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order to obtain satisfatcory yields of carbon black of good 
quality it is essential that the hydrocarbon oils have a 
hydrogen to carbon ratio of from about 0.75 to about 1.25 
and a mean molecular weight of from about 225 to about 
500. Particularly suitable are ‘‘residual oils’? having the 
H/C ratio and mean molecular weight specified above and 
having an A.P.I. gravity of not more than 10, a viscosity 
in excess of 30SSU (Saybolt Seconds Universal) at ai F., 
and a Conradson carbon residue in excess of 1.5. 


The term ‘‘residual oil’’ as used herein includes oils and 
tars remaining from a wide variety of hydrocarbon dis- 
tillation and cracking operations, including the tar-like sub- 
stances left in the destructive distillation of coal. Such 
oils are characterized by not being fully vaporizable under 
atmospheric pressure and some of them will crack before 
as little as 50% has gone overhead. : 


Typical residual oils useful in the practice of the inven- 
tion are listed in Table I. 


TABLE I 
Co: 


H/C Average API. Carbon Viscosity 
Example Source Ratio Mol. Wt. Gravity Residue SSU-210°F. 


Petroleum : 391 0.5 108 
Petroleum - 310.5 -0.5 : 135, 
Petroleum : 250 10.0 35.5 
Petroleum - 440 8.8 337 | 
Coal Tar : 277 3.7 37) 
Petroleum . 314 17 : 84 
Coal Tar : 399 -10.8 112 
Petroleum, 227 3 41.5 


The carbon blacks produced by the process of our inven- 
tion differ notably in structure properties from blacks pro- 
duced from natural gas. This term ‘‘structure’’ is a term 
of art which is used to describe certain carbon blacks which 
resist mechanical densification to a much greater degree 
than do the non-structure blacks of comparable particle 
size. The Gardner Oil absorption measurements further 
distinguish structure carbons from non-structure carbons. 
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In the case of structure carbons the Gardner Oil absorp- 
tion always is in excess of 100 Ibs. of oi1/100 Ibs. of black 
and is always at least 10 lbs. of oil/100 lbs. of black greater 
than the oil absorption of a non-structure black of compar- 
able particle size. ! 


Structure is also characterized by its effect upon rubber 
compounds. The greater the amount of structure in the 
carbon black, the smoother will be the extruded rubber and 
the less will be the extrusion shrinkage. Moreover, the 
higher the structure of the carbon black the higher will be 
the modulus and hardness of the rubber in which com- 
pounded. Structure is, however, a matter of degree and 
since all blacks produced from hydrocarbon oils by the 
practice of our invention have more structure than the 
gas blacks they are commonly referred to as structure 
blacks. 


While all manner of liquid hydrocarbons, including heavy 
oils, pitches and tars, have been used as a source of lamp- 
black, which is a particular type of carbon black, the lamp- 
blacks produced therefrom have not been used extensively 
in rubber because of their inferior reinforcing character- 
istics. The structure blacks produceds from oils by the 
practice of our invention have superior rubber reinforcing 
qualities and are not lampblacks at all as that designation 
is used by the industry but are closely akin to the gas 
blacks in performance. 


Heretofore, to the best of our knowledge, it has been con- 
sidered manifestly impossible to produce practicably high 
quality carbon blacks from residual oils. It is a principal 
object of our invention to provide a process and apparatus 
whereby such blacks may be produced cheaply and effi- 
ciently from those oils. 


It is also an object of our invention to provide novel 
apparatus for the production of such blacks which is in- 
expensive to construct from component parts most of which 
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are commercially available and require little reworking 
for adaptation. 


It is also an object of our invention to provide a process 
and apparatus for the production of a wide variety of oil 
black suitable for almost any use to which gas blacks 
are now put. 


It is likewise an object of our invention to provide both 
process and apparatus for producing oil blacks having 
characteristics not reproducible from gas by any known 
process. 


It is a further object of our invention to provide such 
process and apparatus for the production of blacks from 
residual oils which blacks will impart to natural and syn- 
thetic rubber both high resistance to abrasive wear and 
remarkable smoothout properties. : 


The novel process by which we accomplish the objects of 
our invention and establish the necessary operating condi- 
tions for the production of any given type of carbon black, 
within its inherent limitations, is extremely simple and 
easy to carry out yet is almost unlimited in scope and 
versatility. In a typical embodiment it consists in atomiz- 
ing a hydrocarbon oil of the characteristics described above 
in a bi-fluid mixer with a gas at moderate pressure, intro- 
ducing the atomized oil in the form of a conical spray into 
a heat-insulated reaction chamber, simultaneously inject- 
ing thereinto a plurality of supplementary gas jets as an 
aureole around and closely adjacent to the point of oil 
spray injection and introducing a large volume of air or 
other oxygen-containing gas in a stream in such a manner 
that the air flows past the gas jets and oil spray to support 
burning of a portion of the combustibles for the generation 
of heat to dissociate the oil to carbon. It will be obvious 
that the variables in this process are legion. All of the 
necessary constituents are so consolidated in a small area 
that their interaction is precisely controllable over wide 
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ranges. By varying the nature, volume and velocity of the 
atomizing and supplementary gases an almost infinite 
variety of combinations are possible to establish any de- 
sired operating conditions. 


For example, one characteristic of carbon black which 
serves to differentiate one type of black from another is 
average particle size. Generally speaking, color and rubber 
reinforcing qualities diminish as average particle size in- 
creases. Particle size is determined by the speed and dura- 
tion of the hydrocarbon dissociation reaction. Both re- 
action factors are themselves determined by rate of com- 
bustion which establishes flame temperature and rate of 
dilution by combustion products. It is important in the 
production of carbon black so to control combustion rate 
that desired particle size is achieved at as high yield as 
possible. The same reasoning can likewise be applied to 
the attainment of other sought-after carbon black qualities. 
By the process of our invention we are able to exercise 
precise control over combustion rates and other operating 
conditions using the heavy residual oils which are otherwise 
extremely hard to handle, as will appear in greater detail 
hereinafter. 


To explain the results of our invention another way; we 
know that the ‘quality and yield of carbon black are deter- 
mined by the’ characteristics of the flame in which the 
carbon black is formed. It is believed that the presence 
of carbon black particles and nuclei of carbon within a 
given system catalyzes the pyrolysis of a hydrocarbon to 
form carbon black. Furthermore, we know that the presence 
of diluents tends to favor the production of fine size 
particles. Other factors which favor the formation of fine 
particles of carbon black are short reaction zone contact 
time and intense heat. 


From this it appears that the mechanism of carbon black 
formation is somewhat analogous to that of rain formation 
in that there is progression from embryo to developed 
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nuclei and subsequent building up of these nuclei to com- 
plete particles by deposition of like material thereon. 


In the case of carbon black, as dissociation commences 
carbon atoms are liberated, Those that are not destroyed 
upon collision with oxygen molecules will tend to join to- 
gether into a discrete particle which, for want of a better 
term, we refer to as the carbon black nucleus. Presumably 
as few as 10 carbon atoms will be sufficient to form a 
nucleus. Thereafter the nucelus functions as pyrolysis 
catalyst so that later dissociating hydrocarbon preferen- 
tially deposits its carbon atoms on the nucleus rather than 
releasing them into the furnace atmosphere. Thus as re- 
action continues greater numbers of carbon atoms are taken 
up before they can collide with molecules of the air gases 
than at the beginning of the process and the nuclei SO 
to particles of recoverable size. 


The amount of particle growth will thus depend upon 
several conditions—the size of the oil droplets introduced 
into the reaction zone, the rapidity with which the reaction 
is caused to proceed and the duration of the reaction. The 
larger the individual oil drops introduced into the reaction 
zone the fewer will be the nuclei formed so that there will 
be more available hydrocarbon to build up on each nucleus. 
Conversely, at constant flow rates more and smaller drops 
will provide a greater number of nuclei having less addi- 
tional hydrocarbon available to dissociate on each one. | 


Even more important is the effect of reaction speed and 
duration upon the ultimate size of the carbon black par- 
ticles. Where operating conditions are such that combus- 
tion is rapid, a large amount of heat will be generated 
quickly, heat transfer and reaction will be rapid and the 
dilution effect of the hot products of combustion on the 
dissociating raw material will be pronounced, all these 
factors tending to produce a small particle size black hav- 
ing marked qualities of abrasion resistance, etc., in natural 
and synthetic rubber compounds as shown ines On the 
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other hand, with decrease in the rate of combustion there 
will be concomitant decrease in the rate and amount of re- 
sulting effects which is evident in larger particle size of the 
black produced. 


These and other features of our invention will best be 
understood and appreciated from the following description 
of a typical embodiment of our novel apparatus, selected 
for purposes of illustration and shown in the accompany- 
ing drawings in which; 

Fig. 1 is a diagrammatic view, partly in section, showing 
the appartus in side elevation ; 


Fig. 2 is a view in elevation, partly in section, of the 
burner portion of the apparatus; 


Fig. 3 is an enlarged cross-sectional view of the throat 
of the furnace showing the burner pipe and straightening 
vanes in operative position ; 

Fig. 4 is an end view of the straightening vanes show- 
ing the burner pipe, in section ; 

Fig. 5 is a detail, partly in cross-section, of the atomiz- 
ing tip and burner head with peripheral orifices ; 


Fig. 6 is a cross sectional view of tip and burner similar 
to Fig. 5 but showing burner orifices disposed at an angle 
of 45° to the axis of the burner pipe; 


Fig. 7 is a view of the front of the furnace showing one 
convenient type of air duct and header assembly ; and 


Fig. 8 is a diagrammatic representation of the range 
of hydrocarbon oils utilized in the process of the invention. 


Referring to the drawings, the furnace herein shown in- 
eludes an elongated reaction chamber 10, which may be of 
any convenient cross sectional shape, having a steel shell 
12, a course of insulating brick 14 and a lining 16 of highly 
refractory material. At the left or inlet end the reaction 
chamber 10 tapers, as shown, at 18, to an inlet passage or 
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throat 20 of lesser diameter than that of the reaction 
chamber 10 of the furnace and which provides the only 
inlet to the furnace. This furnace taper 18 is important 
in that it approximates the angle of the oil spray cone 
and thus promotes more efficient radiant heat transfer to 
the oil spray. Located in throat 20 are air guide vanes 
22 and 24 which may be of any convenient shape but which 
are here shown as a nest or cluster of short eylinders 
welded together in parallel relation. As herein shown the 
nest includes an inner group of six small cylinders 22 and 
an outer group of six larger cylinders 24, all symmetrically 
arranged about a single central cylinder 25 of the smaller 
diameter. A burner pipe 26 is centered in the throat 20 
and extends through the central cylinder 25, or the cylinder 
may be omitted from the nest to accommodate the pipe 26. 
Alternatively, the guide vanes may be omitted completely. 


The reaction chamber 10 is open at the end opposite 
the burner and with this communicates a conventional flue 
pipe 28 for the passage of the gaseous products of com- 
bustion and entrained carbon black to the collectors and 
exhaust stack in the usual manner. 


The combination burner of our invention through which 
raw materials and supplemental gases are introduced into 
the furnace is shown in Fig. 2. This burner consists of a 
horizontal oil pipe 30 ending in a constricted oil nozzle 32 
of the flared inlet or orifice type, enclosed concentrically 
by a larger pipe 26 terminating in a gas head 36. This 
gas head 36 is provided with a plurality of gas orifices 
38 disposed equidistant from one another around ats 
periphery. 

The forward edge of gas head 36 is bevelled to ae a 
conical surface at any desired degree of angularity to its 
axis. The orifices 38 may be directed outwardly either 
radially, as shown in Fig. 5, or forwardly at an angle of 
less than 90° to the axis of the burner pipe, as shown in 
Fig. 6. The opposite end of pipe 26 is sealed against leak- 
age by packing 40. 
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The pipe 30 terminates outside the furnace in a mixing 
chamber 42 where the liquid hydrocarbon raw material, 
preferably preheated to improve its fluidity, and supplied 
through inlet pipe 44 is initially aspirated by and mixed 
with air, steam or other gaseous atomizing fluid or mix- 
ture thereof introduced through pipe 46. The mixing 
chamber 42 may be of any conventional design which em- 
ploys the two fluids atomization principle. A number of 
commercial mixers are readily available and satisfactory 
for the purposes of our invention. 


In operation the gas atomized mixture of oil is forced 
through constricted nozzle 32 and is discharged into the 
reaction chamber 10 in the form of a conical spray com- 
posed of minute droplets of from about 80 to 1100 microns 
in diameter depending upon rates of flow, velocities, ete. 
From the gas head 36 surrounding the oil tip, with its 
plurality of orifices preferably directed outwardly and in 
a generally downstream direction, a gas, which may be a 
combustible gas or vaporized oil, or air, or an inert gas 
such as steam, or a mixture of such gases, is injected at 
a velocity selected with relation to the oil spray velocity. 
Air flows into the furnace under low pressure (between 
about 4-8 inches of water) from header 50 through throat 
20 and thence travels past gas head 36. When a combus- 
tible gas is supplied through gas head 36 the resulting jets 
combine with the low pressure air to burn in preference 
to the oil. Only that proportion of air not taken up by the 
gas will go to support combustion of the oil If air is 
employed in the gas head instead of gas, naturally only 
the oil will burn. Due to the juxtaposition of the jets un- 
usually rapid mixing of air with oil takes place to produce 
an exceptional quality of carbon black. However, because 
of the substantially reduced yields resulting from the use 
of air we ordinarily prefer to utilize combustible gas or 
vapor instead of air in the gas head. The shape and 
velocity of the oil spray, the degree of atomization and 
the nature of the atomizing gas, the volume of low pres- 
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sure air and the number, velocity and nature of the sup- 
plemental gas jets are all interrelated factors which com- 
bine to effect the desired dissociation reaction of the oil as 
heretofore explained. 


As is standard procedure in any furnace process for the 
production of carbon black a substantial volume of air 
must be introduced into the furnace to support burning 
of a portion of the combustible materials in order to pro- 
vide heat for dissociation of the remainder to carbon. The 
proportion of air to combustible introduced into the fur- 
nace is recorded in terms of percentage of theoretical com- 
bustion and in the production of any type furnace blacks 
this percentage of combustion will usually lie in the range 
of between 25 and 50 percent. 


The major portion of combustion supporting air, which 
we have referred to as low pressure air, is supplied to the 
furnace through duct 48, header 50 and throat 20. The 
additional sources of air such as atomizing gas and air, if 


any, supplied through gas head 36 represent but a small 
fraction of the total amount of air necessary to achieve the 
required amount of combustion. 


Since a substantial amount of fuel must be burned in 
any event we can achieve a considerable saving in liquid 
raw material by the use of supplemental combustible gas 
jets injected around and close to the raw material spray, 
as from gas head 36. These jets not only play a consider- 
able part in improving quality as explained elsewhere here- 
in but also in increasing yields. Such gas jets burn rapidly 
to provide a hot intense flame concentrated around the 
oil spray. Since this gas burns in preference to the oil, in 
the main only the excess of air over that required to sup- 
port complete combustion of the gas will be available to 
support burning of the oil. Normally we introduce a vol- 
ume of low pressure air in excess of that required for theo- 
retical complete combustion of the supplemental gas so that 
a small portion of the oil burns as well. However, in deter- 
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mining what volume of air to use for any given production 
condition we make our selection on the basis of the total 
combustibles introduced regardless of which type will tend 
to burn most readily. 


By no other process that we know of is it possible to ob- 
tain such a wide variety of operating conditions with such 
delicacy of control as we are able to achieve. 


Now considering the operation of the process of our in- 
vention in the light of the mechanism of carbon black 
formation it is evident that the oil should be subdivided 
to the optimum degree for the production of any given 
black and that combustion should be made to proceed at 
the optimum rate and for the optimum duration for such 
production. 


Because the preferred residual oils are heavy and are 
not completely vaporizable, in some instances not being 
more than 50% vaporizable before cracking, they cannot be 
satisfactorily sub-divided for introduction into the reaction 
chamber by vaporization techniques. High pressure in 
excess of about 2,000 pounds per sq. inch may be used to 
obtain atomization. However, such high pressures are ex- 
pensive and difficult to use and tend to cause deleterious 
stratification of gases within the furnace; and there are also 
certain other advantages achieved by gas atomization, as 
will subsequently appear, not attainable by pressure 
atomization. We have found that by atomizing the oil 
with a gas of a selected type and in the optimum 
ratios of gas to oil we can closely control the reaction 
within the oil spray itself. High pressures are not 
required; pressures of between 25 and 75 pounds per sq. 
inch are quite satisfactory. 


A high precision of control results from the very close 
juxtaposition of the ring of gas jets to the oil spray and 
the scope afforded by gas atomization. The residual oils used 
in our process may differ widely one from another in such 
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properties as viscosity and a set of operating conditions 
optimum for one oil may be unsatisfactory for another oil. 
However any one or a mixture of such oils can be handled 
with ease by making appropriate adjustments in gaseous 
flow conditions and by selecting the preferred type of gas. 


For example, there are two principal categories of carbon 
black types which in the present state of the art are con- 
sidered most desirable. One is that of the small particle 
size low structure black having high abrasion resistance 
qualities; the other is a relatively large particle size high 
structure black which is less reinforcing but which imparts 
to rubber stock qualities of smoothness and low extrusion 
shrinkage. | 

To produce the former of these, hee small particle size 
black, it is necessary to create an environment in the 
reaction chamber conducive to the formation initially of 
small particles and to the inhibition of particle growth. 
Such environment may be established by finely atomizing 
the oil and injecting the atomized mixture at high velocity 
in a narrow cone and at the same time supplying a com- 
bustible gas from the gas head in sufficient volume and at 
sufficient velocity to develop a rapidly burning flame. Thus 
we may use 70-90 cu. ft. of air/gal. of oil for atomization, 
inject the atomized oil at a velocity factor (See Table IT) 
of between about 600 and 1000 ft./sec. and supply of com- 
bustible gas such as natural gas through from 12-24 ori- 
fices, likewise at velocity factors of from about 300-1000 
ft./sec. under such conditions that the oil spray enters the 
reaction chamber in a narrow cone largely blanketed ex- 
ternally by an annular sheath of flame and burning 
somewhat internally by reason of the combustion, sup- 
porting internal atomizing air. The individual oil drop- 
lets, which are initially very small are made even 
smaller by attrition from burning and the subsequently 
formed carbon black particles are well insulated one 
from another by the large volume of diluents released 
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from the rapid combustion. Thus the particles as formed 
are small and are protected from further growth while pro- 
ceeding through the reaction chamber. They are likewise 
of relatively low structure. 


To obtain high structure black it is desirable to have a 
short, bushy hot flame to cause a rapid initial release 
of nuclei and a reaction which is also of relatively long 
duration. Such reaction we accomplish by atomizing the 
oil preferably with a combustible or inert gas, although 
air can be used, at low gas-oil ratios, in the order of 
10-30 cu. ft. of gas/gal. of oil, and injecting the mixture 
at a relatively low tip velocity factor, in the neighborhood 
of between about 350 and 600 ft./sec. At the same time 
we supply supplemental gas, preferably a combustible gas 
or vapor, to a gas head 36 having relatively few orifices, 
preferably about 6, at a jet velocity exceeding that of oil 
spray, which has a tendency to cause the spray cone to 
flare outwardly. The low pressure air flowing past the 


burner is sucked into the oil spray in such a manner that 
complete mixing takes place rapidly. However, the combus- 
tion throughout the mixture of gas and oils is sufficiently 
prolonged so that while the initial reaction proceeds rapidly 
it is of long duration and substantial particle growth takes 
place. 


Tt should be noted that the proximity of the gas jets 
to the oil spray is an important factor in the process of 
our invention. Not only do these jets increase flame tem- 
perature either by virtue of the additional heat supplied 
when a combustible gas or vapor is employed or by accel- 
erating the rate of mixing when an oxygen-containing gas 
is used but also they exercise a considerable amount of con- 
trol over the shape of the oil spray. 


Injected, as they are, closely surrounding the oil spray 
these jets contribute with the oil spray to create a low 
pressure zone into which the combustion supporting air, 
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herein referred to as low pressure air, is drawn. This 
suction effect increases the rapidity of gas-air mixing. 


To consider again the formation of small particle size 
low structure black, we utilize a relatively large num- 
ber of gas jets to create a blanketing effect in order 
that the low pressure air may preferentially react with the 
gas so that little low pressure air will be available to 
consume the oil. On the other hand for the production of 
the large particle size high structure black it is desirable 
that more air should reach the oil spray externally since 
air is not advantageously used as the atomizing gas. To 
that end we may employ from only 3 to 6 gas jets which 
assist in the development of heat but which also by their 
contribution to the suction effect draw additional air to the 
oil. : 

One advantage in the use of the surrounding combustible 
gas jets is clearly demonstrated by the following example 
showing the conditions for production of a high structure 
smoothout type black. At hourly flows of 37,500 cu. ft. of 
air, 2,500 cu. ft. of burner gas, 750 cu. ft. of atomizing 
gas, the burner and atomizing gases being natural gas, 
and 50 gals. of oil, the gases will consume 34,300 
cu. ft. of the air and leave only 3,200 eu. ft. for: the 
oil. Since the oil requires about 1,620 cu. ft. of air 
to burn each gallon, theoretically only 2 of the 50 gals., 
or 4% of the total oil, will be burned, leaving 48 
gals. for dissociation to carbon black. | 


The above are but a few of the many operating changes 
that can be effected simply and quickly in the process of 
our invention and by the use of the novel apparatus 
of our invention. The combination burner can be con- 
structed very cheaply. Orifice and nozzle sizes, the number 
of gas orifices and even the radius of the circle on which 
the gas orifices are disposed can be altered with ease with- 
out the necessity of changing furnace construction or shut- 
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ting down operation of the furnace for but a very short 
time. 

Although the process of the invention has been particu- 
larly described with reference to the form of apparatus 
shown in the drawings, the process may be carried out 
in other forms of aparatus. The desired turbulent com- 
bustion zone adjacent the atomized oil spray may be ob- 
tained by the introduction around the oil spray of air jets 
alone without combustible gas. In this case, of course, 
a greater part of the oil will be completely burned 
with a consequent decrease in the yield of carbon black. 
The air and/or gas, or mixtures of air and gas, for 
forming the turbulent combustion zone may be sup- 
plied to the reaction chamber in other ways, for ex- 
ample, tangentially, without departing from the principle 
of providing an atomized spray of hydrocarbon oil of 
the specified characteristics surrounded by turbulent com- 
bustion zone. 


Fig. 8 of the drawing is a diagrammatic chart of hydro- 
carbons in which mean molecular weight is plotted against 
the hydrogen to carbon ratio. Curves of typical types 
of hydrocarbons are shown on the chart for the pur- 
pose of orientation. The ranges of mean molecular 
weight and hydrogen to carbon ratio of the oils which 
are used in the process of the invention are indicated by 
the shaded area of the chart. It is to be noted that the 
shaded area does not indicate the limits of the components 
of the oils used in the process of the invention but only 
the mean molecular weights and hydrocarbon ratios of 
the oils, which may be the means of component hydrocarbon 
species substantially outside the ranges indicated by the 
shaded area. 


Some of the possible operating conditions selected from 
actual runs of the process of the invention are set 
forth in Table Il. In Table II, are the results of 
tests conducted on natural and synthetic rubber com- 
pounded with the products of the various runs illustrated. 





: velocity factor i 
Size i OilTip Gas Head Gas Head 


21.15’ x 27” 929 1250 12 

6.15’ x 18” 610 1062(Air) 12 
11.15’ x 27” 543 24 
11.15’ x 27” 12 
11.15’ x 27” 6 
11.15’ x 27” 3 
21.15’ x 27” i : 12 
21.15’ x 27” 
11.15’ x 27” 
11.15’ x 27” 

6.15 x 18” 

6.15’ x 18” 

6.15’ x 18” 

6.15’ x 18” 

6.15’ x 18” 
10.65’ x 18” 
10.65’ x 18” 
10.65’ x 18” 


Run 


GP 943 
GP 1779 
GP 1917 
GP 1921 
GP 1932 
GP 1948 
GP 1088 
GP 1130 
GP 1103 
GP 1104 
GP 1165 
GP 1171 
GP 1161 
GP 1162 
GP 1296 
SRM 3540 
SRM 3526 
SRM 3508 


dddeHHHHHHHH gs 4944/2 


* Arbitrary velocity factor (VF) is calculated as follows: 
VF — Vol of gas (Cu. ft./hr.) 
Area of orfices 
(sq. ft.) x 3600 
This velocity factor does not take into account temperatures leaving the burner of oil and 
gas, oil volume or orifice discharge ceefficients. 


In the above runs the flow of gas through the orifices of 
the gas head varies from 813 to 3518 cu. ft./hour measured 
at 60° F. and 30” Hg. | 


TABLE II (cont.) 


% Theoretical 
combustion of Color I, Surface Area Yield, Lbs. 
all combustibles (Scale) 
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In accordance with the standard natural and synthetic 
rubber recipes 
PARTS 
Smoked Sheet GR-S 
Rubber 100 100 
Carbon Black 50 
Pine Tar 
Zine Oxide 
Sulfur 
Stearic Acid 
Anti-Oxidant (Agerite Hipar) 
Softener (Bardol) 


Furnace 
Captax 


Channel 


Accelerator 
Furnace 


Santocure 
Channel 1.25 


rubber compounds were prepared from samples of black 
from each of the above runs and from representative 
samples of any easy processing channel (EPC) black and 
from Sterling 105, a fine furnace (FF) gas black. The 
figures listed below in Table III are representative of cures 
as follows: 


Modulus—average of 60 and 90 min. cures 

Tensile—average of two cures giving highest values 

Torsional hysteresis—69 min. cure 

Abrasion and rebound—70 min. cure 

Abrasion figures are shown in terms of volume in- 
dex=ce of rubber abraded per 1 million revolutions of an 
angle abrader. 
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TABLE II 
Rebound 
300% Tors. Rest. = 
Run Index Modulus Tensile Hyst. Energy Rubber 


GP 943 1610 3330 079 78.7 
GP 1779 302 1828 2910 .087 61.7 
GP 1917 331 1605 2640 ; 61.6 
GP 1921 285 1775 2610 ~ 51.1 
GP 1932 295 1885 2585 : 61.6 
GP 1948 278 1815 2790 61.9 
GP 1088 208 2180 4270 ~ 69.6 
GP 1130 218 2340 4400 68.9 
GP 1103 247 2200 4040 - 71.7 
GP 1104 221 2100 4140 67.5 
GP 1165 178 2610 4220 “ 71. 
GP 1171 203 2700 4270 71.7 
GP 1161 206 2540 4310 71.7 
GP 1162 212 2400 4270 : 72.4 
GP 1296 208 2680 4080 73.1 
SRM 3540 221 1960 3580 : 56.4 
SRM 3526 208 2200 3595 > 56.9 
SRM 3508 211 2065 3420 > 57.0 
Channel (EPC) 296 1365 3900 : 67 
Channel (EPC) 260 1300 2660 “ 55.9 
Sterling 105 
(FF) 290 1060 3350 “ 66.6 
Sterling 105 
(FF 252 955 2650 56.6 


Although a principal object of our invention is to provide 
an improved apparatus and a process by which structure 
carbon blacks having exceptional rubber reinforcing and 
smoothout properties may be produced it is evident that 
a wide variety of blacks may be produced thereby. By vary- 
ing the different operating conditions as discussed above 
it is possible to produce almost any type of known furnace 
black. ! 


This application is a continuation-in-part of our copend- 
ing applications Serial No. 88,388, filed April 19, 1949, and 
Serial No. 142,068, filed February 2, 1950. : 


WE CLAIM: 


1. A process of producing carbon black which comprises 
introducing into a heat insulated reaction chamber an 
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atomized spray of hydrocarbon oil having a hydrogen to 
carbon ratio of from about 0.75 to about 1.25 and a mean 
molecular weight of from about 225 to about 550, introduc- 
ing air into the chamber to establish about the periphery 
of said spray a turbulent zone of combustion, and thereby 
dissociating the major portion of the hydrocarbon oil to 
carbon black. 


2. A process as defined in claim 1 in which the hydro- 
earbon oil has an A.P.I. gravity of not more than 10, a vis- 
cosity in excess of 30 Saybolt Seconds Universal at 210°F 
and a Conradson carbon residue in excess of 1.5. 


3. A process as defined in claim 1 in which the hydro- 
earbon oil spray is introduced into the chamber at a linear 
tip velocity factor of between 350 and 1100 feet per second. 


4. A process as defined in claim 1 in which the hydro- 
carbon oil is gas atomized. 


5. A process as defined in claim 4 in which the atomizing 


gas is air. 


6. A process as defined in claim 1 in which the amount 
of air introduced into the chamber is sufficient to support 
between about 25% and about 50% theoretical combustion 
of all combustible materials introduced therein. 


7. A process! as defined in claim 1 in which the zone of 
combustion is established by introducing adjacent the oil 
spray a combustible gas and air at least one of which is 
introduced in the form of at least one high velocity jet. 


8. A process as defined in claim 1 in which the zone of 
combustion is estiblished by introducing a plurality of 
diverging jets of a combustible gas adjacent the periphery 
of the oil spray and surrounding the gas jets and oil spray 
with a relatively slow moving body of air in more than 
sufficient volume to support complete theoretical combus- 
tion of the gas jets but insnfficient to support more than 
50% theoretical combustion of all the combustible mate- 
rials introduced into the chamber. 
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9. Apparatus for producing carbon black, comprising an 
elongated unobstructed reaction chamber having parrallel 
side walls and at one end a combination burner disposed 
centrally and extending parallel to the side walls thereof, 
having a central nozzle adapted to deliver a spray of gas 
atomized oil and a ring of gas orifices for delivering gas 
jets directed outwardly and in a generally down-stream 
direction, and means to introduce an oxygen-containing 
gas into the burner end of said chamber around the burner. 

10. Apparatus for producing carbon black, comprising 
an elongated reaction chamber having side walls and a 
combination burner centered in one end, and extending into 
the chamber in a direction generally parallel to the side 
walls thereof, having a central nozzle adapted to deliver a 
gas atomized hydrocarbon oil and gas orifices to deliver 
simultaneously a plurality of gas jets outwardly and in a 
down-stream direction at an angle of less than 90° to the 
burner axis in a circle immediately around the point of oil 
spray delivery, and means to introduce an oxygen-contain- 
ing gas in a smooth flowing stream into the burner end of 
said chamber. 


11. Apparatus for producing carbon black, mers 
an elongated reaction chamber having at one end a central 
nozzle for directing a spray of gas atomized liquid hydro- 
carbon longitudinally into the chamber, a gas head sur- 
rounding the central office and having orifices for directing 
a multiplicity of gas jets outwardly in a circular pattern 
about the central nozzle, and separate means for directing 
an enveloping air stream into the reaction chamber from 
behind the said orifices. 3 


12. Apparatus for producing carbon black, comprising 
an elongated reaction chamber having at one end a circular 
passage, a nest of cylindrical vanes contained in the pas- 
sages and being open at both ends for directing streams 
of air in straight line paths into the said chamber, and 
concentric oil and gas nozzles located in the chamber 
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beyond said vanes and in the longitudinal axis thereof, 
the said gas nozzle having a multiplicity of orifices for 
directing a circular pattern of gas jets outwardly into 
the air streams. 


13. Apparatus for producing carbon black from liquid 
hydrocarbons comprising insulated walls forming an elon- 
gated, unobstructed reaction chamber, an inlet opening in 
one end of the chamber, a combination burner extending 
through the inlet opening into the reaction chamber and 
consisting of a pair of concentrically-disposed pipes, the 
outer pipe being sufficiently larger than the inner pipe 
to provide an annular passage, the inner pipe having a 
nozzle at its discharge end, a bifluid mixing device con- 
nected outside the reaction chamber to the imner pipe, 
the other pipe terminating at its discharge end in a 
head having orifices disposed about its periphery and 
being connected outside the furnace to a source of com- 
bustible gaseous fuel, means for introducing liquid hydro- 
carbon and atomizing gas into the bifluid mixing chamber, 
means for introducing combustion-supporting gas into the 
reaction chamber, and an outlet opening at the opposite 
end of the reaction chamber for carrying off the products 
of combustion and carbon black. 


14. An apparatus for producing carbon black from liquid 
hydrocarbons including an elongated, unobstructed, heat- 
insulated reaction chamber, an inlet opening in one end 
thereof and an outlet opening at the opposite end; means 
for introducing into the reaction chamber a liquid hydro- 
carbon and a gaseous fuel to supply heat for the dissocia- 
tion of the liquid hydrocarbon and consisting of a pair 
of pipes concentrically disposed one within the other ex- 
tending through the inlet opening into the reaction chamber 
coaxially thereof, the outer pipe being sufficiently larger 
than the inner pipe to provide an annular passage there- 
through, the inner pipe having a nozzle at its discharge 
end for atomizing a liquid hydrocarbon by a gaseous fluid, 
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the outer pipe terminating at its discharge end in a 
cylindrical chamber of larger diameter than the pipe and 
having gas orifices directed generally radially around its 
periphery for directing combustible fuel in the gaseous 
state into the reaction chaebol and means for conducting 
combustion supporting air into the reaction chamber 
through the inlet opening. : 


15. The apparatus of claim 14 further characterized by 
the gas orifices in the cylindrical chamber at the discharge 
end of the outer pipe being directed downstream at an 
angle of less than 90° from the axis of the pipe. 


16. A furnace for producing carbon black comprising 
an elongated reaction chamber tapering inwardly at one 
end and having a circular passage formed centrally 
therein, a nest of cylindrical vanes located in said passage 
and serving to direct air into the chamber in parallel 
straight line paths, telescopically arranged gas and oil 
pipes passing into the reaction chamber through said vanes, 
the inner pipe terminating i in a constricted moonle and the 
outer pipe terminating in a gas head having a ring of 
orifices directed outwardly and downstream at an angle 
of less than 90° from the axis of the pipes. 


17. A burner for the production of carbon black ineind- 
ing a pair of concentrically disposed pipes the outer pipe 
being sufficiently larger than the inner pipe to provide 
an annular chamber therebetween, a bifluid atomizing 
chamber connected to the inner pipe at one end, and a 
nozzle of reduced diameter at the other end, a gas head 
secured at the terminus of the outer pipe and surrounding 
the inner pipe nozzle, said gas head having a plurality of 
orifices directed outwardly and at an angle of less than 
90° from the axis of the gas head and disposed equi- 
distant from one another around said gas head, means for 
sealing the end of the outer pipe opposite the gas head 
end against leakage, and a conduit leading into the outer 
pipe adapted for connection to a source of gaseous fluid. : 
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39) 
Affidavit of William L. Loving 


IN THE UNITED STATES PATENT OFFICE 
Division 59, Room 7099A 
James W. EDMINSTER ET AL 
Serial No. 158,226 
Filed April 26, 1950 | 
PROCESS AND APPARATUS FOR THE PRODUCTION OF 
Cazzon Buack : 
AFFIDAVIT 


William L. Loving of Pampa, Texas, being duly sworn, 
deposes and says: ! 


I am a chemical engineer having received my B. S. 
degree in chemical engineering from the University of 


Denver in June, 1929. In August, 1930, I was employed 
in the Research and Development Department of Cabot 
Carbon Company, Pampa, Texas, and August, 1940, I was 
appointed its director which position I have held to date. 


As Director of Research and Development I have had 
personal and close charge of all work conducted by that 
department. By far the greatest proportion of such work 
relates to carbon black production. It has been the prin- 
cipal function of my department to improve old and develop 
new processes and apparatus for the production of all types 
of carbon black. My department and I have worked almost 
continuously since 1942 on the development of furnace 
blacks. Prior to 1942 Cabot Carbon Company produced 
no furnace carbon black whereas at the present time it is 
producing furnace carbon blacks of all types at the rate 
of about 250 million pounds per year. A major proportion 
of this production is furnace black made from liquid 
hydrocarbons. ! 
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As director of research and development for Cabot 
Carbon Company, it is one of my responsibilities to super- 
vise and direct the development, installation and operation 
of processes and apparatus for the production of carbon 
black from heavy oils and tars. I have personally super- 
vised the installation and operation of the apparatus and 
process described and claimed in Edminster et al patent 
application, Ser. No. 158,226. At the present time Cabot 
Carbon Company is producing carbon black in accordance 
with this invention at a rate in excess of 125 million pounds 
per year. 

Several thousand experimental runs have been made 
under my supervision in pilot plant apparatus to produce 
carbon blacks of various types from liquid hydrocarbons. 
Many different raw materials have been used with the 
principal objects being to achieve high quality of black 
at high yield. Quality is, of course, a relative matter but 
in general there are certain characteristics which determine 
quality for a given type of carbon black. 


For example, one type is known as fast extruding fur- 
nace (FEF), or smoothout, black. This is used in rubber 
stock commonly shaped by extrusion and is characterized 
by low extrusion shrinkage. It is moderately reinforcing. 
Another type is known as high abrasion furnace (HAF) 
black, so called because of its ability to impart high abra- 
sion resistance to rubber compounds. The performance 
of these and other types of carbon blacks are usually fore- 
cast by tests made on sample rubber compounds. The 
properties of modulus and abrasion resistance, and extru- 
sion shrinkage for the FEF type blacks, are the most 
indicative of the quality of the carbon black. 


It is obvious that carbon black of some sort and in some 
quantity can be obtained from any hydrocarbon. Probably 
any given quality of black can be produced from any type 
of raw material in any of a number of different processes 
and apparatus. However, it has been proven to my satis- 





of 


faction that the characteristics of the raw material used 

are highly critical in producing a given quality of black 

at high yield. Consequently, based upon my experience in 

the carbon black industry, I am convinced that there is a 

very definite advantage, particularly in yield, in using the 

liquid hydrocarbons defined in the above-entitled applica- 

tion. The superiority of these raw materials is clearly 

demonstrated in the following example which is fully 

representative of the many runs made with many different 

fuels in apparatus of the type described in the SEE 

entitled application. 
FEF TYPE 
In rubber, % of std. 

Extru- | 

sion 

API 300% Abrasion Shrink- 

Gravity Yield modulus Resistance age — 


0.0 3.64 109 101 100 
40.6 12 90 59 ! 

4.5 2.9 110 105 94.2. 
24.4 186 70 51 3 
10.4 1.74 70 86 


HAF TYPE 


556 1.15 284 6.0 3.28 109 
1824 0.835 238 -1.7 3.29 108 
1245 1.45 390 6.8 2.23 99 
1395 1.32 213 14.0 2.69 57 
1445 1.47 410 10.3 2.26 49 
1393 1.33 250 10.8 3.07 58 
1701 1.59 225 26.5 1.27 103 


In the above example run 1514 is typical of FEF pro- 
duction and runs 556 and 1824 are typical of HAF produc- 
tion, in all of which runs the raw materials were aromatic 
tars having H/C ratios and molecular weights within the 
range defined in the above-entitled application. The other 
runs listed were made with liquid hydrocarbons outside the 
defined range and the results clearly demonstrate the 
criticality of the raw materials comprised within the defined 
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class. When the raw material is not of the defined class 
either yield, or quality, or both, of the carbon black prod- 
uct are inferior in substantial and important degrees. 


Runs were also made in apparatus similar to that 
described in U. S. Patent No. 2,564,700, Krejei, in which 
gas oils of the type described in that patent (Runs 1-3) 
were compared with hydrocarbon oils as defined in the 
Edminster et al application, Ser. No. 158,226 (Runs 4 
and 5). The oil of Run 3 is the oil of Example A of the 
affidavit of Lawrence G. Molique, filed June 4, 1951 in 
the Edminster et al application. 


The quality of the product was substantially the same 
from each run and was typical of the HAF standard. 
Feedstock Analysis 


Yield 
H/CRatio MoLWt. #/gal. Oil 


From the above data it is obvious that there is a sharp 
and clearly ‘defined difference in results obtained between 
the raw materials as defined in the above-entitled applica- 
tion and other raw materials, the minimum difference in 
yield of as much as one Ib. per gallon being highly sig- 
nificant. 


I have carefully studied the patents to Frost, Miller, 
Ayers, Krejci and Molique cited as references in subject 
application. The residual oils defined in the application 
are very different from the raw materials referred to in 
the patents. Conceivably a few hydrocarbons from the 
general group enumerated by Frost may fall within the 
class defined in the application but it is doubtful. Miller 
refers only to liquid and gaseous hydrocarbons generally. 
The heavy asphalt base crude oils of Ayers clearly are 
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outside the defined group. So too are the distillate gas 
oils of Krejci and Molique. | 


In my opinion, based upon my extensive knowledge of 
carbon black technology and wide experience in the use 
of almost every known type of gaseous and liquid hydro- 
carbon as carbon black raw materials, the materials defined 
in the Edminster et al application, Ser. No. 158,226 are 
unique in having the very qualities most essential for the 
production of good quality carbon blacks at highest obtain- 
able yields under conditions of turbulent combustion. They 
are markedly different from the other types of hydro- 
carbons discussed above. | 


s/ Wim L. Lovine 
William L. Loving 


Sworn to and subscribed before me this 20th day of 
June, 1952. 


s/ CHarue Neat Youne 
Notary Public 


My Commission Expires 6/1/53 


Official Letter Dated November 15, 1954 


DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGTON 


Harold T. Stowell 
Warner Bldg. 
Washington 4, D. C. 


Please find below a communication from the Wexasereae! 
in charge of this application. ! 


Rosert C. Watson 
Commissioner of Patents 
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Responsive to amendment filed August 13, 1953. 


Claims 1-8 are in the case. 


Claims 1-7 are rejected as unpatentable over Frost, 
Miller or Ayers. Ayers teaches carbon black having im- 
proved qualities for use in rubber compositions may be 
formed from a high gravity crude or distillate by atomizing 
a spray of | said oil into a turbulent zone of combustion 
and passing air into said zone to establish about the periph- 
ery of said spray said zone of combustion. Ayers is not 
limited to the use of Casmite crude. Frost may similarly 
form carbon black by using as the charge stock liquid oils 
and heavy carbonaceous materials such as tar or pitch. 
Miller may similarly form carbon black from a fuel oil 
or other hydrocarbon oil. It is not unexpected that appli- 
eants claimed oil produces carbon black or even a carbon 
black useful in rubber compositions to improve the modulus 
of elasticity, abrasion resistance and flexing qualities of 
the rubber composition. Applicants state in their specifi- 
cation that heavy aromatic oil including oils and tars from 
a wide variety of hydrocarbon distillation and cracking 
operations may be used to produce carbon black and that 
the shaded portion of Fig. 8 covers hydrocarbon oils which 
give ‘‘satisfactory yields of carbon black of good quality”’. 
Selection of the particular range of oils, therefore, as 
claimed, is not deemed of patentable moment for they 
appear to produce no new or unexpected results. 


Claim 8 is rejected as unpatentable over the references 
as applied to claims 1-7 in view of Stokes. No invention 
would be involved in using in the processes of Frost, 
Miller or Ayers the burner assembly or manipulative pro- 
cedure of Stokes to produce a central oil spray surrounded 
by a gas or jet which in turn is surrounded by a body of 
air to produce carbon black. Stokes may use a liquid 
hydrocarbon feed, note column 3, lines 3-12. 
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No claim is allowed. 
This rejection is hereby made FINAL. 


EXAMINER 
CDQuarforth/mpm 


DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGTON 


Appeal No. 456-71 
Before the Board of Appeals 
In re application of 
JaMEs W. EDMINSTER ET AL 
Serial No. 158,226 
Filed April 26, 1950 


For Process anp APPARATUS FOR THE PRODUCTION OF 
Carson Buack 


Harotp T. SrowE1, for appellants 
Examiner’s Answer 


This is an appeal from the final rejection of claims 18, 
all the claims in the case. “ 


The claims appear on pages 1 and 2 of applicants’ brief. 


The contended invention is described on pages 2§ of 
applicants’ brief. 


The references relied upon in the final rejection are 
listed on page 8 of applicants’ brief. 
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The references, in the interests of brevity, will be con- 
sidered in connection with the examiner’s discussion of 
the final rejection. 


Claims 1-7 were rejected as unpatentable over either 
Frost, Miller or Ayers. Each of the references shows 
the introduction of an atomized spray of hydrocarbon oil 
into an insulated reaction chamber and the introduction of 
air, steam or both around the oil injection nozzle to burn 
a part of the oil and to supply heat for cracking the re- 
mainder to carbon black. Frost uses heavy oils, tar or 
pitch in his process and atomizes these materials with 
air, page 3, lines 9 et seq. Supplemental air is supplied 
at lower pressure. Ayers discloses the use of heavy oils 
of APL gravity of less than 10 and atomizes a stream 
of this oil by pressure into a stream of air. Ayers indi- 
eates he may use various types of liquid hydrocarbons, 
page 1, right hand column, lines 46-49; a large variety of 
hydrocarbon raw materials, page 5, right hand column, 
lines 65-70 which may indicate distillates, high gravity 
erndes or any other oil, page 5, right hand column line 57. 
The product of Ayers is said to have a higher modulus of 
elasticity, greater abrasion resistance and better flexing 
qualities than channel black (primarily a carbon black 
produced from the incomplete combustion of natural gas, 
e.g. methane), page 7, left hand column, lines 66-73. Ayers, 
therefore, discloses an ‘oil black’? made from a liquid 
hydrocarbon superior in many respects to ‘‘gas blacks”’ 
made from a gaseous hydrocarbon, particularly in the prop- 
erty of reinforcing rubber compositions. It was not con- 
sidered, therefore, to be unexpected that applicants’ 
claimed oil selected as a starting material for the manu- 
facture of carbon black produced a earbon black useful 
in rubber composition to improve the modulus of elasticity, 
abrasion resistance and flexing qualities of the rubber 
composition. Applicants state in their specification that 
heavy aromatic oils including oils and tars from @ wide 
variety of hydrocarbon distillation and cracking operations 
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may be used to produce carbon black and that the shaded 
portion of Fig. 8 covers oils which give ‘“‘satisfactory yields 
of carbon black of good quality”. It was not considered 
unobvious or unexpected that depending upon a particular 
hydrocarbon used as a starting material, everything élse 
remaining equal, that some derivations in the physical 
properties of the ultimate product obtained would occur. 
For example in the affidavit of Mr. Loving filed July 10, 
1952 (Paper No. 8) referred to by applicant in his brief, 
pages 11-13, it appeared that Runs 1513 and 1393, which 
were conducted with oils other than those claimed, pro- 
duced results of the same order or degree as Runs 1514, 
556 and 1824. No data correlating the oils of Ayers, for 
example, with respect to results and applicants’ oils (ex- 
cept for possibly run 1513 and 1393) is of record. The 
affidavit of Mr. Loving otherwise merely asserts general 
expressions of his opinion and conclusions and notes, page 
5, that ‘conceivably a few hydrocarbons from the general 
group enumerated by Frost may fall within the class 
defined in the application but it is doubtful’’. 


The examiner was not persuaded that the particular oil 
used as a source of carbon black differs but in degree over 
the teachings of the prior art and that the results obtained 
from using the claimed oil are neither unobvious or un- 
expected. No invention was considered in selecting various 
heavy fractions of aromatic oils as carbon black forming 
materials, trying them out and finding that they are oper- 
ative to produce carbon black having properties desirable 
as a pigment, in a rubber composition, as a catalyst, as an 
absorbent or other known use. Variation in the ultimate 
physical properties of the carbon black obtained even to 
the extent that some may be better than others was con- 
sidered not a difference in kind, but in degree. | 


Claim 8 was rejected over the references as applied to 
claims 1-7 in view of Stokes. Stokes was considered to 
disclose forming carbon black by introducing adjacent the 
periphery of an oil spray (column 3, lines 3-8) a combustible 
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gas which gas in turn is surrounded by air sufficient to 
burn the gas and thus crack the oil or (2) burn the gas 
and a portion of the oil and thus crack and partially com- 
bust the oil to carbon. No invention was considered to be 
involved in applying the manipulative procedure of Stokes 
to the processes of Frost, Miller or Ayers. The spray (18) 
of Stokes, Fig. 2, is divergent and jet-like. 


For the reasons above indicated the final rejection is 
considered sound and affirmance of the examiner’s posi- 
tion is respectfully requested. 


Respectfully submitted, 
Examiner, Drv. 59 
CDQuarforth/mpm 


Harold T. Stowell , 
Warner Bldg. 
Washington 4, D. C. 


Decision of the Board of Appeals, Dated March 12, 1956 
Appeal No. 496-71 


Hearing: 
February 27, 1956 


IN THE UNITED STATES PATENT OFFICE 


Before the Board of Appeals 


Ex parte James W. Epmuxstez, Cust B. Beck anp 
Gerorce F’. Femur 


—_—_—— 


Application for patent filed April 26, 1950, Serial No. 
158,226. Process and Apparatus for the Production of 
Carbon Black. 





65 
Harotp T. Stowexu for appellants 


This is an appeal from the action of the examiner 
finally rejecting claims 1 to 8, inclusive, which are oa of 
the claims pending in the case. 


Claims 1 and 8 are reproduced as illustrative. 


1. A process of producing carbon black which comprises 
introducing into a heat insulated reaction chamber an 
atomized spray of hydrocarbon oil having a hydrogen to 
carbon ratio of from about 0.75 to about 1.25 and a mean 
molecular weight of from about 225 to about 550, intro- 
ducing air into the chamber to establish about the periph- 
ery of said spray a turbulent zone of combustion, and 
thereby dissociating the major portion of the hydrocarbon 
oil to carbon black. 


8. A process as defined in claim 1 in which the zone 


of combustion is established by introducing a plurality of 
diverging jets of a combustible gas adjacent the periphery 
of the oil spray and surrounding the gas jets and oil 
spray with a relatively slow moving body of air in more 
than sufficient volume to support complete theoretical com- 
bustion of the gas jets but insufficient to support more than 
50% theoretical combustion of all the combustible materials 
introduced into the chamber. 


The references relied upon are: 


Frost 1,438,032 Dec. 5, 1922 
Miller 1,765,991 June 24, 1930 
Ayers 2,292,355 Ang. 11, 1942 
Stokes 2,564,736 Aug. 21, 1951 


The appealed claims relate to the production of carbon 
black from a residual hydrocarbon oil. The carbon black 
is one having properties especially adapted for use in 
rubber compounding. It is asserted that the particular type 
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of hydrocarbon oil used, as set forth in claim 1 reproduced 
above, is of significance in producing a satisfactory carbon 
black in a high yield. It is also said that the physical 
steps of introducing the hydrocarbon oil and the air to 
produce a peripheral turbulent zone is of significance in 
producing the desired products. 


Claims 1 to 7 have been rejected as unpatentable over 
each of the patents to Frost, Miller and Ayers. Each of 
these references deals with the production of a carbon 
black from a liquid hydrocarbon by partial combustion of 
the liquid hydrocarbons Sprayed into a combustion chamber. 
It appears to us that these references are generally cumu- 
lative and it will be sufficient to consider only the Ayers 
patent. 


Ayers refers to the product as a lampblack and also 
as specially adapted for pigment purposes. However the 
patentee also refers to the use of the material in rubber 
compounding and on page 7, first column, lines 64 to 72 it 
is stated that the product is especially adapted for rubber 
compounding to produce rubber products having good 
physical qualities. The patentee describes the use of liquid 
hydrocarbons which are of little commercial value. A 
crude petroleum from the Casmite field of California, which 
is said to be a heavy asphalt base type petroleum, is a 
preferred source. This material has an A.P J. gravity 
within the range here suggested and a high viscosity. 
The patentee states that this material may be diluted 
with a petroleum and it is stated that other distillates and 

i e used. The oil is forced through 

Pressure to form a spray. The 
pressure and velocity are to be sufficiently high to attain 
a very high degree of atomization of the oil. The patentee 
also refers to further disintegration of the oil particles 
by shearing action between such particles and the furnace 
atmosphere. While the patentee does not employ the word 
“‘tarbulent”? we do not believe there is any significant 
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difference over Ayers’ method expressed by the term 
“‘turbulent’’ in the appealed claims. : 


Appellants have filed affidavits purporting to show that 
selections of hydrocarbons, as defined in appealed claim 
1, are critical to produce a high quality of carbon black 
in an economic quantity. There are no direct comparisons 
between the particular hydrocarbons specifically identified 
by the references and the hydrocarbons coming within the 
terms of the claims on appeal. We are of the opinion 
that those skilled in the art readily recognize the classes 
of hydrocarbons which are capable of producing a favor- 
able yield of carbon black. ! 


We are of the opinion that the rejection of claim 1 ‘on 
Ayers is sound and should be affirmed. | 


Claims 2 to 7 are dependent on claim 1. Claim 2 adds 
more identifying data concerning desirable oils to be 
used. We see no patentable merit in this further deserip- 
tion in the oil to be used. Claims 3, 4 and 5 present 
details of the operation of the spray nozzle. There is 
no serious contention that these details are in and of 
themselves of patentable significance over the art. Claim 
6 refers to the relative amount of air and combustible ma- 
terials to attain incomplete combustion. In processes of 
the character here in question, a part of the hydrocarbon 
is burned to produce the requisite heat which decomposes 
the remainder of the hydrocarbon thus producing free 
carbon. The limitations of claim 6 express no more than 
generally recognized essentials in the production of earbon 
black. Claim 7 refers to the use of combustible gases 
as well as oil. There is nothing in the record justifying a 
conclusion that the use of combustible gases as well as 
oil leads to new or unobvious results. As pointed out in 
the introductory paragraph of the Ayers patent carbon 
blacks are produced from both combustible gases and 
hydrocarbon oils. The rejection of claims 1 to 7 , inclusive, 
on each of the three references relied on will be sustained. 
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Claim 8, which is also dependent on claim 1, was rejected 
on any of the three patents relied on in rejecting claims 
1 to 7 taken with the Stokes patent. Claim 8 refers to the 
use of a plurality of diverging jets of combustible gas 
around the periphery of the oil spray. This claim also 
requires the use of an amount of air more than sufficient 
to completely burn the combustible gases but less than 
sufficient to burn all of the combustible oil and gas taken 
together. 


The Stokes patent describes the conjoint preparation of 
a carbon black and synthesis gas from natural gas. Syn- 
thesis gas is a mixture of carbon monoxide and hydrogen 
to be employed to synthesize liquid hydrocarbons by the 
familiar Fischer-Tropsch synthesis. As well shown in 
Fig. 2 of the Stokes drawing, the patentee partially burns 
natural gas with the oxygen. The natural gas issues from 
the burner in the form of a central jet surrounded by an 
annular flow of recycled gas, which is a combustible mix- 
ture of carbon monoxide and hydrogen. This current of 
combustible gases is in turn surrounded by an annular 
flow of oxygen gas. The oxygen gas is employed primarily 
to burn a portion of the recycled gas which creates sufficient 
heat to decompose the natural gas. At column 3, lines 3 
to 12, Stokes states that the process may be modified by 
using an all liquid hydrocarbon feed without any natural 
gas. Methane and ethane produced in the synthesis is 
returned to the carbon black furnace as are liquid hydro- 
carbons produced in the same synthesis. 


Apparently the examiner interprets the statements there 
made as requiring the substitution of a liquid hydrocarbon 
feed for the natural gas in the process described in 
connection with the burners shown in Fig. 2 of Stokes. 
As pointed out by appellants this substitution is not clearly 
disclosed in the patent and, moreover, the substitution 
would fail to provide an anticipation of the requirements 
of claim 8 for a plurality of diverging jets of combustible 
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gas. The ratio of air to combustible gas, set forth in 
claim 8, is likewise not suggested in the Stokes patent. A 
careful review of the Stokes patent convinces us that it 
falls short of a fair suggestion of the subject matter 
of claim 8 and the rejection of that claim will not be 
sustained. 


The decision of the examiner is affirmed with respect 
to claims 1 to 7 but is reversed as to claim 8. : 


Boagp oF APPEALS 


K. W. GENIESSE 
Exzaminer-in-Chief 


N. A. Asp 
Examiner-in-Chief 


P. G. DracopouLos 
Exzaminer-in-Chief 
(Acting) 


March 12, 1956 


Harold T. Stowell 
Warner Bldg. 
Washington 4, D. C. 
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PLAINTIFFS' EXHIBIT NO. 2 


J. W. AYERS Re. 22,886 


MANUFACTURE OF AMORPHOUS CARBON 
Original Filed June 28, 1938 5 Sheets-Sheet 1 


INVENTOR 
JOSEPH w. AYE 
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J. W. AYERS 
MANUFACTURE OF AMORPHOUS CARBON 
Original Filed June 28, 19358 
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J. Ws AYERS Re. 22,026 
MANUFACTURE OF AMORPHOUS CARBON ! 
Original Filed June 28, 193R 5 Shects-Sheet 3 





June 3, 1947. : J. W. AYERS Re. 22,886 
MANUPACTURE OF AMORPHOUS CARBON 
Original Filed June 28, 1958 5 Sheets-Sheet 4 
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J. W. AYERS Re. 22,886 
MANUFACTURE OF AMORPHOUS CARBON | 
Original Filed June 28, 1938 5 Sheets-Sheet 5 
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Re. 22,886 


UNITED STATES PATENT OFFICE 


22,856 
MANUFACTURE OF AMORPHOUS CARBON 


Original No. 2,292,355, dated cp atta 
Serial No. 216,391, June 28, 1938. Application 
for reissue August 3, 1943, Serial No. 497,256 REISSUED 
1 34 Claims. (Cl. 23—209.8) rr" 
This invention relates to the production of effects upon quality, and since accurate control is 


to maintain, it is almost impossible con- 
tinuously to obtain high grade lampblack from 


ferred due to special qualities, such as color tone, 
ofl absorption, tinting strength, etc., which affect 
the appearance or manufacture of the pigmented 


The use of prior known types of lampblack is 
iimited to special fields by their physical quali- 
ties. Even in fields where they are capable of 
competing with channel black on a quality basis, 
the market for lampblack of the kind heretofore 
available is restricted by the greater cost of lamp- 


hydrocarbons 
60 Cosmplatelenguancatattceatnantalicadinntsoithe 
recovery of immediately marketable 
So far as I am aware, it is the first process capable 
producing 


blacks of good quality, at low cost 
per pound, from crude that 
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successfully used crude petroleum from the 
Casmalia field of Santa Barbara County, Cali- 
fornia, as a raw material by taking the oil directly 
from the well, treating it to remove bottom set- 
tlings and water, and introducing it into process 
without intermediate chemical treatment or dis- 
tillation. This type of oil is of heavy asphalt base, 
having an A. P. L. gravity of 9 to 10, a carbon 
content of about 80%, and about 3% to 5% of 
gasoline and kerosene. It is characterized for its 
lack of value for gasoline, fuel or lubricating pur- 
poses, and wherever oils of this type are found 
they are of low cost because they are practically 
unmarketable excepting as asphalt. 


ling between 25% and 40% of the theoretical car- 
bon content of the raw material may be obtained. 
Another advantage is that blacks of various se- 
lected physical qualities may be obtained by ad- 

Still another advan- 


superior to those obtainable in any other blacks 
available on the market. 
Further features and advantages which have 


pounds per square inch to produce a 


thousand 

high degree of atomization and high rate of va- 
porization, and introducing the resulting spray 
of minute particles of oil or vapors into a heated 40 
refractory 


necessary when less viscous materials, such as 
petroleum distillates, are used as the raw mate- 





to the perforate end wall thereof as feasible with- 
out permitting unreacted oil particles to impinge 

on said wall. 
The perforate end wall of the reaction cham- 
checker 


The temperature of the gases 

tire system is maintained above the dew point of 

the gases to prevent precipitation of moisture. 
While I will describe my invention as it is 


Tt 


principles of my invention may be carried 
be 


i: 
Be 
i 
if 
i 
TH 


Figure 1a is a detail end view of the drie> show- 
ing inside construction in dotted lines. 

Figure 2 is a more detailed showing of one form 
of furnace or retort in which the combustion 
and cracking reactions take place. 

Figure 3 is an’ end view of one of the retorts. 


Figure 5 is a diagrammatic perspectti 
trating the combustion conditions in one of the 


retorts. 

Figure 6 is a detail view illustrating one form 
of injector nozzle for injecting the oil under high 
pressure into the retorts. 

Figure 7 is a detail sectional view of one form 
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7 
and storage bin 110. Each of these units may be 
of various types, or in multiples where necessary. 
In addition, various other items of equipment 
may be employed in a complete plant for prac- 
ticing the invention, some of which are referred 
to below, 

The storage tank 18 may include steam coils 12 
therein for raising the temperature of the oil to 
a point where it will flow by gravity before in- 
troducing the same into process. Preheater 20 
heats the oil to a selected temperature or range 
of temperatures, preferably between 150° and 
500° F-., by the use of combustible gas, electricity, 
steam or other suitable heating means. 

The pumping system 30 in the illustrated em- 
bodiment includes a low pressure pump 322, op- 
erating at pressures of twenty-five to fifty pounds 
per square inch, and a high pressure pump 34, 
for example a Triplex pump, which advances the 
stream of crude oil to the retort nozzles under 
pressures of two thousand to six thousand pounds 
per square inch. Pump 32 feeds a regular stream 


product. A drying bin 160 is located to receive 
dlack from hopper $8. ‘This bin includes heating 
means 162 and agitating and conveying means 

106. Se ees bottom of the bin 
and 


with air, while being heated, to remove 


or entrapped moisture therefrom. sertuarmatertaltes 


is above the dew point until discharged from 
bin 160. A continuous stream of black which 
in this manner is fed from the 
06 by the conveyor means 164. A pulverizer 


dried black from bin 106, and from 65 


8 
SA ns ihn ee 88, 
90 and f00 iitustrated: 

The retort 40 is preferably composed of an 


like, at the discharge end of the reaction cham- 
ber. The entire retort is enclosed within a sheet 
metal casing 50. 

The side walls of chamber 42 are formed of 
thick brickwork or refractory material 62 which 
is capable of withstanding temperatures of 3000° 
to 3500° F. or higher for long periods of time. 
Peay Resp eee nay We eeON od ne Oe was 
ret at there) Gra or 

84 through which part of the air for com- 
pation may be introduced tangentially into the 
reaction zone of the combustion chamber. 

Means are provided at the entry end of the 
retorttfoeiincunting anti viactotartecas raceme 
in axial alignment therewith and for introduc- 
ing an annular stream of air under pressure into 
chamber 42. The forward end wall 56 includes 
@ central opening which receives and mounts the 
spray nozzle $8, to which oil of a suitable fluidity 
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For this reason, it is not only necessary to have 
atomization or fine sub-division 


HALE 
aly 


AS 


and hence some unburned or liquid 
oil particles will reach the sides of the retort and 
start the coking or choking up of the retort. An 


: 
i 


move the formed carbon as with the 


60 against a seat 118 in the holder (16, 
end of the conduit 115, the ofl flows 
opening in the holder 116 and through the open 





spray pattern for the oil en’ retort. 

The nozzle 58, as illustrated in Figures 6 to 11, 
is provided with wing extensions 129, having open- 
ings 13@ therethrough, by which the 
be removably secured to the end wall 

of stud bolts 131 to permit easy 


adjustably mounted in a stuffing box 148. 
While other forms of nozzles capable of atomiz- 


In starting operation of the retort 40, it is 


preferable to preheat it to a temperature in excess 


of 1000° F. using sufficient air to provide com- 
plete combustion of tne materials burned in the 
retort before starting the high pressure oil and air 


carbon black later produced, I provide the re- 
tort with a stack 66a having a lid or closure 66b 
which can be opened to permit the products of 
combustion to escape during the preheating oper- 
ation but which can be closed and sealed down 


channel black. 


accorded a scope fully protecting its various new 
features and embodiments and commensurate 
with its broad departure from the prior art as 
defined in the appended claims. 

I claim: 


carbon therefrom. 
20 2 The process of producing finely divided car- 


bon which comprises converting a stream of liq- 
uid hydrocarbons into a highly atomized spray 
by forcing it through a spray nozzle under pres- 
sure in excess of 1500 pounds per square inch, 
vaporizing, combusting a part of and cracking 
to elemental carbon another part of the atomized 
spray at a high temperature in a heat-insulated 
reaction zone of a furnace, and discharging the 
reaction products from said zone and recovering 
carbon therefrom. 

3. The process of producing finely divided car- 
bon which comprises forcing a stream of liquid 
hydrocarbons through a spray nozzle under pres- 
sure in excess of 1500 pounds per square inch and 
introducing the resulting highly atomized spray 
into a heat-insulated reaction zone of a furnace, 
simultaneously flowing gas to support partial 
combustion of said spray into said zone, vapor- 


non-reactive temperature and separating carbon 
from. said gases. 

4. The process of producing finely divided car- 
bon which comprises forcing a stream of liquid 
hydrocarbons through a spray nozzle under pres- 
sure in excess of 1500 pounds per square inch, 
and directing the resulting highly atomized spray 
into a reaction zone embraced by heat-insulat- 
ing’ walls, simultaneously flowing air under pres- 
sure into said zone to support 


from. oN 
Many possibile variations in raw materials, pres- 75 6. The process of producing finely divided car- 
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eating a heavy asphalt 
petroleum to render it fluent, forcing a 


remain hot and a separating and col- 
lecting the carbon. 
8. The process of producing finely divided car- 


16 

11. The process of producing finely divided 
carbon gra comprises continuously forcing a 
stream of liquid hydrocarbon through an atom- 
izing spray nozzle under high pressure sufficient 
to disintegrate the liquid into minute particles, 
the extent of such disintegration being at least 
equivalent to that obtained by forcing crude oil 
of 9-10 A. P. I. gravity, heated to 150° F., through 
such a nozzle under pressure of 2,000 pounds per 
Te inch, vaporizing, combusting a portion of 

and cracking to elemental carbon a substantial 
portion of the resulting highly atomized spray 
in a heat-insulated reaction zone of a furnace, 
continuously discharging resulting gases and sus- 
pended carbon fom said zone into = cooling zone 
and quickly reducing the same to a non-reactive 
temperature, continuously flocculating particles 
of the carbon while still hot, continuously sep- 
arating carbon from said gases and collecting the 
separated carbon. 

12. The process of producing finely divided 
carbon which comprises continuously forcing a 
stream of liquid hydrocarbon through an atom- 
izing spray nozzle under high pressure sufficient 
to disintegrate the liquid into minute particles, 
the extent of such disintegration being at least 
equivalent to that obtained by forcing crude oil 
of 9-10 A. P. L. gravity, heated to 150° F., through 
Such & nozzle under pressure of 2,000 pounds per 


& heat-insulated reaction zone of a furnace, con- 
tinuously discharging resulting gases and sus- 
pended carbon from said zone into a cooling zone 
and quickly reducing the same to a non-reactive 
temperature, continuously flocculating particles 
of the carbon while still hot, continuously sep- 
arating carbon from said gases and collecting the 
carbon, and maintaining the system under posi- 
tive pressure during all of the aforesaid opera- 
tions, 


13. The process of producing finely divided 


to disintegrate the liquid into minute particles, 
the extent of such disintegration being at least 
equivalent to that obtained by forcing crude oil 
of 9-10 A. P. I. gravity, heated 'to 150° F., through 
i ep a 


highly 

in a heat-insulated reaction zone of a furnace, 
continuously discharging resulting gases and sus- 
pended carbon from said zone into a cooling zone 
and quickly reducing the same to a non-reactive 
temperature, continuously separating carbon 
from said gases and collecting the carbon, and 
maintaining the system under positive pressure 
during all of the aforesaid operations. 

14. In the process recited in claim 13, further 

collected 


and there- 


base petroleum to a temperature between 150° 
and 500° F. to render it fluent, forcing a stream 
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in said cooling zone. 
16. The process of producing finely divided 
carbon which comprises heating a heavy asphalt 
to a tem between 


said cooling zone, thereafter continuously floccu- 
particles of the carbon while still hot and 


18 


spray which is 
heat in said zone, forcing air 
annular 


into said sone 
surrounding 
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21 
carbon from liquid hydrocarbons, the steps which 
comprise providing at hydrocarbon cracking tem- 
peratures a reaction zone bounded by a cylindrical 
heat-insulating wall, forcing liquid hydrocarbons 
through an atomizing spray nozzle disposed co- 
axially with said wall so as to supply into said 
zone @ uniform conical spray of atomized hydro- 


heat within said zone, forcing air into said zone 
so as to maintain therein a spirally moving an- 
nular air stream, surrounding the hydrocarbon 
stream, with which the hydrocarbon stream im- 
pinges and reacts inside of said zone out of con- 
tact with said wall, and so proportioning the sup- 
plies of air and hydrocarbons that enough of the 
latter is burned to maintain hydrocarbon crack- 
ing temperatures in said zone while a substantial 
portion of the hydrocarbons is cracked 

to elemental carbon. 

31. In a process of producing’ finely divided 
carbon from liquid hydrocarbon, the steps which 
comprise providing at hydrocarbon cracking tem- 
peratures a reaction zone bounded by a cylin- 
drical refractory side wall, forcing liquid hydro- 
carbons through an atomizing spray nozzle dis- 
posed coaxially with said wall so as to supply into 
said zone a uniform conical spray of atomized hy- 
drocarbons that is immediately converted into an 
axial stream of vaporized hydrocarbons by the 
heat within said zone, forcing air into said zone 
so as to maintain therein a spirally moving an- 
nular air stream surrounding the hydrocarbon 
stream, so that the hydrocarbon stream and the 
surrounding air stream impinge and react inside 
of said zone out of contact with said side wall 
the quantities of air and hydrocarbon being so 
proportioned as to combust only a part of the 
hydrocarbons, to crack the remainder to a form 
of elemental carbon and to maintain the desired 
cracking temperature in said zone by the heat 
of the combustion. 

32. A process for producing finely divided car- 
bon which comprises providing at hydrocarbon 
cracking temperatures a reaction zone bounded 
by a cylindrical heat-insulating refractory wall, 
introducing air into said zone substantially 
tangent to the inner periphery of said wall so as to 
maintain adjacent thereto a spirally moving an- 
nular air stream, providing in said zone, inside 
and axially with respect to said annular air 
stream, a stream of hydrocarbons in a gaseous 


react within said zone, regulating the quantities 


of air and hydrocarbons in the respective streams 55 


so that enough of the hydrocarbons is burned in 
said zone to maintain desired hydrocarbon crack- 


hydrocarbons in a gaseous state, introducing air 
into said zone at a plurality of spaced ports in 
the walls of said zone, each port arranged to dis- 
charge an air stream circumferentially of the 
said zone, so that the hydrocarbon stream 

the air streams mingle and react, 

amount of air supplied to the sald zone to 

for combustion of a sufficient portion of the hy- 


the hydrocarbon gas in a reaction zone within 
said chamber, introducing air into said chamber 
at a plurality of spaced ports in the side walls of 
said chamber, each port arranged to discharge 
an gir stream circumferentially of the said cham- 
ber, admixing the hydrocarbon gas in said air 
streams, regulating the amount of air supplied to 
the said chamber to provide for combustion of a 
portion of the hydrocarbon gas to generate suffi- 
cient temperatures within said chamber to decom- 
pose the unburned portions of the gas, cooling the 
gaseous products of the combustion and decom- 
position; and thereafter separating the produced 
carbon black from said gaseous products. 
JOSEPH W. AYERS. 
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PLAINTIFFS’ EXHIBIT NO. 3 


YOLNIANI HYOROGEN TO CARBON RATIO 
0.5 20 2.5 3.0 
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PLAINTIFFS! EXHIBIT NO. 
FORNACE BLACK RUNS 


Run No Me 791924 


Rew Materiel Casmalia Crude 
Abrasion, % Stenderd h7 

300% Modulus, % Standard 55 

Tensile, % Stenderd 99 

Rebound, % Standerd 102.3 102.3 
Extrusion Shrinkege, % Std. 110.8 113.5 
Type of Rubber GReS GReS 
Yield, 1bs/gellon 3el 2.5 


Runs made in XFe3 furnscess ofl feed rete 60 gal./bres 
200 cucfte/hre suxilisry geass 70 cubic feet stomizing sir 
per gallon of oil. 
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2,292,359 
REISSUED 


JUN 3 1947 


UNITED STATES PATENT OFFICE 


2,292,355 
MANUFACTURE OF AMORPHOUS CARBON 


Joseph W. Ayers, Easton, Pa., assignor to C. K. 
Wiltiams & Co., Easton, Pa., a corporation of 


Application June 28, 1938, Serial No. 216,391 
25 Claims. (CL 23—209.8) 


This invention relates to the production of effects upon quality, and since accurate control is 
divided difficult to maintain, it is almost impossible con- 
tinuously to obtain high grade lampblack from 

the settling chambers. 
On the other hand, the conventional channel 
process, while including many objectionable fea- 


or liquid hydrocarbons. 

mand of the rubber industry is filled by so-called 
“channel!” black, a carbon black obtained by 
impingement of a natural gas flame against 
cooler metal surface, because of its low cost, its 
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and pro- 


dimensions, 
jects them uniformly and at high velocities into 
the reaction zone. action 


an elemental form of carbon having unusual and 

valuable qualities for use in paints, varnishes, 

inks and the like, and in rubber compounding. 
Another important new feature of my inven- 


tion consists in the continuous cracking of hy- ¢9 
drocarbons 


into elemental carbon under super- 
atmospheric pressures. I have provided a process 
in which 


g 
beng igh 


crudes. 


get a high degree 
Of va, 
retort. The 
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pressure goes directly to the spray nozzle or in- 
jector of the cracking retort for introduction into 


the reaction chamber. The highly 
spray from the injector enters the heated refrac- 
tory simultaneously with a streant 


tion and cracking reactions 
taneously. Thereupon the reacted materials, in- 
cluding a large proportion of elemental carbon, 
are continuously and quickly discharged from the 
reaction chamber through a refractory checker- 
work constituting an end wall for the reaction 
chamber, and the discharged materials are im- 
mediately subjected to cooling influences in a 
cooling zone at the discharge end ‘of the retort. 
Superatmospheric pressures are maintained in 
the reaction chamber during the operation of 
this process by several contributing factors. The 


projection of the oil through the spray nozzle : 


under extreme pressures is one fac 

troduction of air for partial combustion is an- 
other, which is preferably effected, at least in 
part, by passing air under pressure through a 
restricted annular orifice at the entry end of the 
chamber. Combustion and cracking reactions in 
the reaction zone multiply the volumes of gases 
in the chambers. In addition to the above, a 
supply of inert gaseous fluid is continuously 
maintained under superatmospheric pressure ad- 
acent the discharge end of the reaction cham- 
ber, and this exerts a back pressure and keeps 


FE 


Har 


prevent precipitation of moisture. 


tion of the hydrocarbon 
variations may be resorted to in the operation of 
the process. 

In the acco.npanying drawings, Figure 1 illus- 
trates diagrammatically one plan of embodiment 
of a plant for producing black from crude pe- 
trolcum in accordance with a preferred embodi- 
ment of my invention. 

Figure 1a is a detail end view of the drier show- 
ing inside construction in dotted lines. 

Figure 2 is a more detailed showing of one form 
of furnace or retort in which the combustion and 
cracking 


retorts. 
Pigure 6 is a detail view illustrating one form 
of injector nozzle for injecting the ol] under high 


10 is an end view of the nozzle. 
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asphaltic crude, I have found that 
out of round. 


In starting operation of the retort 48, it is 
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preferable to p 


EYL ifs 


Ae 


jl 


uo 


ied 


A 


uel 


838 


Li 


qi 


i 


iit th 


H 
i 
Hit 


gah cs 


Wu 


lan 
(Hy 


rubber tests comparing it with channel biack 
modidng of ela, gresier abrasion Teiance bon which 





101 


2,292,356 
te- 


perature of at least 2000° F. 

10. The process of producing finely divided 
carbon which comprises contanuously forcing 8 
stream of liquid hydrocarbon through an atorls, 
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GERYIFICATE OF CORRECTION. 
Patent Ho. 2,292,355. : august 11, 19%2. 
: JOSEPH W. AYERS. | 


It is hereby certified that error appears in the printed specification 
of the shove mmbored patent requiring correction as folloms: Page 1, sec- 
ond -colum, line 26, for®it® read —ie—; page k, first colum, line 73, 
after “which” insert —will-; and second colum, line 7, for "rectian® 
reed --reaction--; page 5, secoml colum, line 5, for “atmosing” read 


~-etamisation—-; page 8, first colum, line 22, claim 9, for ligquide® 
read —liquid—; page 9, second colum, line 5%, claim 25, for "streen® 
read —stem—; anithat the said Letters Patent should be read with 
this comrecticn therein that the seme way conform to the record af: the 
ease in the Patent Office. 

Signed and sealed this 29th day of September, A. D. 1942. 


Acting Camissionsr of Patents. 





104 


W, H. FROST, 
PROCESS OF MAKING LAMPBLACK, 
APPLICATION EILED NOV. 21. 1921s 
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Patented Dec, 5, 1922. 


UNITED STATES 


WARREN H. FROST, OF 108 ANG 


1,438,032 


PATENT OFFICE. 


ASSIGNOR TO WILCKES-MARTIN- 


ELES, CALIFORNIA, 
WILCKES COMPANY, OF MEW YORK, W. ¥., A CORPORATION OF NEW JERSEY. 
PROCESS OF MAKING LAMPBLACK, - | 
Application fied November 21, 3981. Serial- Mo. 516,805, 


To all whom it may concern; — - . 

Be it known tliat I, Wanren H. Freer, a 
citizen of the United States, residing at Tos 
Angeles, in the county of Los Angeles and 
State of California, have invented a-new 
and useful Process of Making Lampblack, 
of which the following is a specification. 

This invention relates to a process where- 
by lampblack is‘produced from carbonaceous 
materials. 

An object of the invention is to produce 
lampblack of superior grade in contmerci 
quantities, ie 

Another object is to provide a process 
whereby relatively heavy carbonaceous: ma- 
terials, not ordinarily capable of producing 
lampbiack of good grade, may ke utilized. 

Another object is to make it possible to 
utilize cheap and impure materials in the 
manufacture of a fine grade of lampblack. 

Another object is to provide a process 
whereby all of the lampblack produced will 
be of substantially uniform quality. 

Another object is to recover a maximum 
amount of the carbon present in the carbona- 
ceous material treated by the process. 

Another object is to provide a process In 
which a mixture of carbonaceous materials 
and air will be heated to a relatively high 
temperature, to decompose the carbonaceous 


materials into highly heated carbon and m 


gases, and suddenly chill or cool the hot 
carbon and gases while they are at substan- 
tially the temperature caused by combustion 
so as to prevent such reactions as ord 
take place in gas making retorts and resu 
in the union of the carbon and carbon 
dioxide gas to form carbon monoxide 

In the generally accepted meth of 
manufacture a good quality of lampblack 
from heavy carbonaceous materials such as 
coal tar, petroleum by-products or heavy 
crude petroleum. it 
deemed necessary to distill off the oils pos- 
sessing qualities which allow partial. com- 
bustion at comparatively low temperatures. 
These li oils are used for the produc- 
tion of lack and therefore in the op- 
eration involved in making the lampblack 

Peet oily particles and other 

objectionable matter which remain after 
ighter oils have been distilled off do not in- 


amd the 


proper 


as heretofore been. 


terfere with the production of the lamphilack 
! k so produced is compara- 
tively free of such tarry products. By such 
prior methods of producing Jamphlack it. is 
obvious that a considerable residue results 
having little commercial value and generally 
of a pitchy or carey character. 

J have discovered that by heating or other- 
wise liquefying the relatively heavy carho- 
naveous materials mentioned above. then’ 
we liquid carbonaceous materials _ 
and, at the same time surrounding the par- 
ticles of matter in the atomized 
form with the correct proportion of air to 
insure the right degree of combustion and 
temperature to effect the desired 

en suddenly cooling the hot 

while they are disassociated. I 
obtain from relatively cheap and abundant 
materials a lampblack of the very finest 
grade and one- possessing all of the char- 
acteristics now recognized as necessary in 
lamopbleck used by color grinders and others 
SA a lampblack of high grade. 

‘In using liquid oils, for example, preheat- 
ing of the oils is advisable but not necessary, - 
but in using heavy and cheap carbonaceous 
materials, such as tar and pitch said ma- 
terials should be heated to a temperature 
which liquefieé but does not decompose the 
ing oil to make gas in 

rocess wash from. 
the 
loaded 


black for the use of 
employ. ue lampbleck. It is not to this 
lampblack that anyones refers and it is 
understood that term lampblack em- 
ployed herein relates to a neatly are carbon, 
of Se aSaEey matter, and practically 95 

free of other foreign substances. 

In making lampblack 
mostly em 
has been 


by the process 
loyed at pret, an oil, which 
of objectionable materials: 


such as pitch and tar. is utilized and such 208 


oil is partially consumed at a compurati 

low temperature. The air supplied ic suffi-- 
cient to maintain combustion at low tem- 
perature but is not sufficient to produce high 
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temperatures and therefore a sooty smoke 
results. This smoke drifts into a series of 
settling chambers where it collects and from 
which the lampblack is cleaned out at in- 
tervals. By this old process several grades 
of lampblack result. The lampblack settling 
near the furnace is..quite oily and of low 

de and doeS not show a deep shade of 
lack. The lampblack from the other 
chambers grades higher the farther the 
chamber is from the furnace, the best grade 
being farthest from the furnace. (Cienerally, 
all of this lampblack contains some oi] and 
must be calcined before it! is marketed. 
This is done by heating the lampblack red 
hot in an air tight iron container having a 
small vent for the escape of the vapors gen- 
erated by the heat. 

At the present time the material preferred 
for making a good grade of lampblack, suit- 
able for painters. 1s oil distilled from coal 
tar, creosote and similar products. So far 
as I am aware, no one has heretofore suc- 
ceeded in making a high grade of Jampblack 
from petroleum and other relatively heavy 
carbonaceous materials. x ; 

The accompanying drawings illustrate 
one form of apparatus which may be em- 
ployed in performing the operations in the 
new process. 

Figure 1 is a front elevation of the appa- 
ratus with the liquid-seal shown in section. 

Fig. 2 is a sectional elevation on line in- 
dicated by z?—2*, Fig. 1, the exhaust pump 
being omitted. | ; 

It is understood that this process 1s not 
limited to being performed by the appara- 
tus disclosed in the drawings, but that said 
apparatus is shown and the process de- 
scribed in connection therewith only for the 
purpose of making clear how the process is 
performed. 

The apparatus comprises a retort 1 of any 
suitable Tes The retort 1 is reduced 
toward its: forward end which is provided 
with an atomizer 2, the-tip of said atomizer 
projecting into the retort and there being 
an air passage 3 surrounding the atomizer. 
The air passage 3 is provided with tuyéres 
40 opening into the retort 1. Any suitable 
type of atomizer may be employed. the one 
illustrated being analogous in construction 
and operation to the burner shown in my 
Patent No. 1.136,115, dated April 20, 1915. 
The atomizer 2 receives air from a pipe 4 
provided with a valve 5 and also receives 
liquid carbonaceous materials through a 

ipe 6. The pipe 6 is connected by a pipe 

to a supply of liquid hydrocarbon such as 
crude oil, and the pipe 6 is also connected 
by a pipe 8 to a liquefying chamber 9 above 
the retort 1, said chamber being heated by 
heat radiating from the retort. The pipe 6 
is provided with a needle vaive 10, and the 
65 pipes 7 and 8 are provided with valves 11, 
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12 respectively. The main part of the atom- 
izer 2 is surrounded by a steam jacket 13 
which receives steam from a pipe 14 pro- 
vided with a valve 15, : 

' The air passage 3 is supplied: with air 
through a pipe 16 having a valve 17, said 
pipe being connected to a blower or fan, 
not shown, so that the air may be forced 
into the tuyére under some pressure. Also 
water which may be in the form’ of vapor 
may be admitted to the tuyére by a pipe 18 
which has its discharge end forming a noz- 
zle 19 in the discharge end of the pipe 16. 
The pipe 14 is provided with a valve 20. The 
pipe 14 may be connected with a steam 
boiler and the pipe 18 may be connected to 
a water tank or steam boiler. : The air pas- 
sage may be provided with a peep hole 21 
through which the interior of the retort 
and the contents thereof mav be observed. 

The larger rear end of the retort 1 forms 
an outlet 22 surrounded by a water jacket 
23 through which water 24 is circulated. 
The circulating water 24 may be cooled by 
any well known means, not shown. The out- 
let 22 is connected directly with the upper 
portion of a cooling chamber 25 in the form 
of a tower. 
transmission of heat from the retort walls 
to the tower walls. Into the upper end of 
the tower 25 discharges a column or spra 
of water 26 from a pipe 27 which. exten 
to a suitable water supply. The lower end 
of the tower 25 communicates with a liquid- 
seal box 28 containing water 29. At the dis- 
charge end of the liquid-seal box 28 is placed 
a tank 30. 

At its top the seal box 28 is connected by 
a pipe 21 with a washer 32, a shower or 
spray. of water 33 being produced in the 
washer 32 by water admitted through a pipe 
34 which connects with a suitable water sup- 
ply. The bottom of the washer 32 is pro- 
vided with a liquid-seal box 35, the outlet of 
said box being connected with a conduit 36 
which discharges into the tank 30. The 
washer 32 is provided with a gas-discharge 
pipe 37. 

To perform the new. process so as to pro- 
duce a lampblack the apparatus above de- 
scribed operates as follows: Liquid fuel 
will be admitted from the pipe 6 to the 
burner 2. Also compressed air will be sup- 
plied to the burner by opening the valve 5. 
The air and liquid fuel from the burner dis- 
ch into the retort and the atomized 


arge 
fuel is lighted by any snitable means so that 
materials 


Kir wo also adstted through the pipe 16 in 
is admi TO i in 
sufficient volumes to produce a perdi 

of combustion of the fuel but not perfect 
combustion, the flame varying in color from 
yellowish white to white. Relatively high 
temperatures are thus quickly secured in 
the retort 1. Steam admitted through 


The water 24 prevents the. 
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pipe 14, to the steam jacket 13 will prevent 
the solidifying of any fuel admitted to the 
perner and having such tendency when 


Fuel such, for example, as tar, pitch and 
other cheap carbonaceous materials, which 
require considerable heat to liquefy. may be 
admitted to the chamber 9 throngh the 
opening 38 that is closed by a cover 39. The 
air furnished to the burner through the pipe 
4 atomizes the liquid carbonaceous mate- 
rials of whatever character and throws said 
materials in the form of a fine spray into 
the retort 1. In practice I have used an 
air pressure of about five pounds per square 
inch in the burner. The air supplied to the 
tuyére by the pipe 16 is under compara- 
tively light pressure and this supplemental 
air enters the retort.around the sprayed fuel 
issuing from the burner. The velocity of 
the air supplied to the burner is substan- 
tially spent in atomizing the carbonaceous 
atenaiel and throwing them into the re- 
tort, and the supplemental air supplied by 
the pipe 16 produces sufficient pressure to 
prevent the heated contents of. the retort 
from blowing back to the burner. This sup- 
plemental air can also be regulated so as to 
change the proportion of air to fuel. Fur- 
therefore this supplemental air insures burn- 
ing of fuel which may be sprayed against 
the retort walls, thus preventing the ac- 
cumulation of coke and the like on the walls 
of the retort. 

A portion of the mixture of carbonaceous 
materials and air thus admitted to the re- 
tort flashes quickly into a flame of relatively 
high temperature and the remaining portion 
of hydrocarbon, or other carbonaceous mate- 
rial present, is decomposed to form’ highly 
heated free carbon and combustible gases, 
carbon dioxide being present in relatively 
large volumes. The flaming-hot gases and 
carbon strike the water spray 26 before the 
gases and carbon have cooled to any substan- 
tial degree. The contact of the hot carbon 
and with the water spray produces 
sudden chilling of the carbon and gases, 
thus preventing the taking place of any re- 
action which would ensue if the cooling 
or chilling were more gradual. 

While it is not new to discharge gases 
against or into a falling column of water to 
wash the gases free from the tar, this being 
done in the well known scrubber, it is to be 
noted that in this lampblack process the 
free carbon and gases produced in the re- 
tort 1 are discharged directly from the re- 
tort against the water spray; that said water 
spray is sufficiently close to the plane of 

ion to prevent the free carbon an« 

carbon dioxide gas produced by the combus- 
tion from combining in any considerable 
uantity to form mn monoxide gas; and 

65 that thus the spray not only causes the free 


carbon to be thrown down but prevents the 
combining of the carbon dioxite gas with 
the hot carbon to form the combustible gas 
carbon monoxide. Thus this process pre- 
vents the formation of any ‘very t vol- 
ume of carbon monoxide gas and, instead, 
causes chilling of the carbon and before 
those. reactions can take place which ordi- 
narily occur in a gas making retort in the 
manufacture of carbon monoxide gas. 

I find that a relatively high temperature 
is necessary to effect the production of the 
lampblack in accordance with this new proc- 
ess and this is contrary to the established 
practice. I have employed for different ma- 
terials temperatures which read. on the 
pyrometer from about 1200° to 2400° F., 
and it is therefore seen that the tempera- 
tures may vary considerably within certain 
limits, but in any event the temperatures are 
much higher than those employed in gas 
poses and in the old methods of m 
lampblack. The heavy carbonaceous parti- 
cles must be heated to such a temperature 
as to thoroughly decompose them. 

When oils and oxygen from decom- 
posed steam or from the air are heated 
together in an internally fired retort to 
produce a combustible gas, in a manner 
well known in the gas making art, it is 
desirable that all the heat ‘values possible 

o over from the retort with the gas. The 
ighter hydrocarbons such as methane and 
hydrogen are desirable constituents of com- 
bustible gases and to obtain the maximum 
volume of such desirable gases the tempera- 
ture is maintained below the point at which 
the tarry matter is decomposed. and the by- 
product scrubbed from the yas is a tarry 
carbon differing materially from commercial 
lampblack and incapable of use in place 
of said lampblack for paint and many other 


y In the manufacture of producer gas, high 
in carbon, the gases and free carbon are 
maintained in proximity to one another at 
relatively high temperatures for sufficient 
time, to allow fhe carbon dioxide gas to com- 
bine with the carbon to form carbon mon- 
oxide gas, the highest efficiency in making 
carbon monoxide or “producer” gas is ob- 
tained when using a temperature lower than 
that used in rare the highest grade of 


empee: ! 

e spray or shower of water 26 carries 
most of the carbon down with it into the 
liquid-seal box 29 and passes with the water 
from said seal-box into the collecting tank 
30 and the carbon floats to the surface of the 
water in the tank 30 and is collected there- 
from. : 

The carbon still held in suspension in the 
gases, which pass from the tower 25 into the 
upper porsion of the liquid-seal box 28, 
passes said box through the pipe 31 130 
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into the washer $2 where it is showered or 
sprayed ‘with water supplied through the 
ipe 34: ‘This second shower precipitates 
the most of the remaining lampblack out of 
& the gases and the water and lampblack pass 
from the. washer through the seal 35 and 
conduit 36 to the collecting tank 30. This 
carbon is then skimmed from the. water in 
the tank 30. The gases pass off from the 
10 washer. 32 through the pipe 37. 

On account of the water seal 29 it is clear 
that more or less pressure may be main- 
tained on the retort and tower, the de 
of pressure depending upon the depth of 

15 water used in the seal. Powdered coal or 
other forms of lampblack producing car- 
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from other causes such as stoppage of the 


_cleaning or washing devices or filling up of 


the carbon ch rs. Thus under the old 
processes it was very diffictilt to obtain a 
constant volume and quality of lampblack. 
In this new process not only ts the fuel atom- 
ized by air under pressure. but a supple- 
mental supply of air enters the  rptort. 
around the burner at sufficient pressure to 
hold back the retort contents from ‘the burn- 
er. The supplemental air also furnishes 
the right amount of extra:air required to 
properly decompose any given volume of 

nel entering the retort. This supplemen- 
tal air supply also makes possible the pro- 
duction of a maximum quantity of lamp- 


bonaceous materials may also be injected black. 


into the retort 1 and decomposed as de- 
scribed. The powdered coal may be injected 
20 in any suitable manner now or hereafter 
known in the art pertaining to combustion 
of such fuel. : 
_I prefer to employ a pressure in the retort, 
since such. pressure permits ‘of more exact 
25 regulation of the volumes of air, thus insur- 
-ing the securing of a uniform product. 
‘owever the process may be performed at 
substantially atmospheric pressure, or with 
a partial vacuum in the retort. To provide 
30 for operation under atmospheric pressure 
and under a partial vacuum the air supply 
pipe 16 is provided with a branch 40’ open 
to the atmosphere, said branch 40’ having a 
valve 41. the pipe 37 is provided with 
38 = valve 42 and with a branch 43 having a 
valve 44. The branch pipe 4% connects with 
an exhaust pump 45. 

It is now readily understood, that to work 
the process above atmospheric pressure, the 
valves 41, 44 will be closed and the valves 
17, 42 will be opened ; and also that, to work 
the process with a partial vacuum, the 
valves 17, 42 will be closed 'and the valves 

eae eee thd ok peoductag: lam 

an old met of pr 

black the oil was atomized machenicatie? 
whereas in this new process compressed air 
is exsployed #0 ss: to produce very ‘ine 
subdivision of the fuel and intimate mix- 
ture of the fuel particles with air, each 
particle of oil being surrounded by the 
proper quantity of air im order to secure 
the requisite high temperatures. Due to 
this the quality of ; 
and decomposition of all of the fuel is ef- 
fected so practically no oily , 
are carried over into the lampblack precipi- 
tated in the tower. Ras 

In the a prcceeees there was no pro- 
vision made for supplying supp air 
under pressure, Aa the volume of air de- 
pene upon the degree of suction of the ex- 

auster or chimney. Said suction i 
constantly: in accordance with the 


When pulverized coal or other pulverized 
lampblack producing carbonaceous mate- 
rial is used in the apparatus, said coal or 
other material will be injected into the re- 
tort 1 and dispersed or diffused by com- 
pressed air so that an intimate mixture of 
the air and pulverized material will result 
suitable for being decomposed by the com-’ 
bustion of a portion of the mixture. 

Heavy carbonaceous material such as coal 
tar pitch may be employed for producing 
lampblack in my process and to effect this 
the pen will be placed in the chamber 9 
and heated so as to liquefy it. The liquefied 
pitch is then atomized by injecting it with 
compressed air into the retort 1. Since 
lampblack is x» more valuable product than 
pitch, I thus increase the commercial value 
of the pitch which has not heretofore been 
used for the production of high grade lamp- 
PS as My process produces. 

zs 


1. The "process of making lampblack, 


which consists in diffusing and commin- 
gling lampblack-producing carbonaceous ma- 
terial and air in an encl 
a port 
terial 

= 

scharging 

free carbon and gas thus produced into a- 
shower of water close to the point of high- 
est bomsperseee of the 


Seca is uniform terial 


varies 
<a: cacantan Eat oxptiedstoitherbacuecsame to 
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terial to diffuse said material, burning a 
portion of the diffused carbonaceous ma- 
terial at a relatively high temperature to 
decompose another portion of the material 
into free carbon and gases, and then sud- 
denly cooling and precipitating most of 
the carbon from the gases before said car- 
bon combines with said gases. 

4. The process of ae lampblack 
which consists in heating lampblack-produc- 
ing carbonaceous material to a relatively 
high temperature in the presence of air to 
burn a portion of the carbon and to de- 
compose another portion into free carbon 
and gases, and discharging the carbon and 

at substantially their maximum tem- 
perature into a chilling fluid column. 

5. The process of making lampblack, 
which consists in heating lampblack-produc- 
ing carbonaceous material to a relatively 
high temperature in the presence of air to 
burn a portion of the carbon and to decom- 
pose another portion into free carbon and 

and discharging the carbon and gases 
at substantially their maximum temperature 
into a chilling water spray. 

6. The process of making lampblack, 
which consists in injecting an commenene 
lampblack-producing carbonaceous materi 
and air in an enclosed space, burning a por- 
tion of the injected carbonaceous material to 
cause decomposition of another portion of 
said carbonaceous material into free carbon 
and gas, and chilling the free carbon and gas 
thus produced close to the point of highest 
temperature of the carbon and gas to pre- 
vent to a large extent the combining of the 
carbon with the gas. 

7. The process of er black, 

which consists in feeding a with air 
and lampblack producing carbonaceous ma- 
terial in volumes sufficient to produce com- 
bustion of only a part of the carbonaceous 
material at a comparatively high tempera- 
ture to form large volumes of free carbon and 
carbon dioxide gas, and then while the car- 
bon and gas are substantially at full heat 
and before said carbon and gas can combine 
in any substantial quantities passing said 
carbon and gas into a shower of water to 
precipitate the carbon. 
8. rocess of ing lampblack, 
which consists in heating lampblack-produc- 
ing carbonaceous material to a relatively 
high temperature in the presence of air and 
water vapor to burn Sn Sees of the carbon 
and to decompose an portion into free 
carbon and gases, and suddenly chilling the 
carbon and gases before they have cooled to 
any substantial degree. 

9. The process of making lampblack, which 
consists in diffusing and commingling lamp- 
black-producing carbonaceous material and 
air and water vapor in an space, 

diffused carbona- 


ceous material to cause decomposition of an- 
other portion of said carbonaceous material 
into free carbon and gas, and discharging the 
free carbon and gas thus produced into a 
shower of water close to the point of highest 
temperature of the carbon and gas. 

10. The process of making lampblack, 
which consists in diffusing and commingling 
lampblack-producing carbonaceous material 
and air and water vapor in an enclosed space, 
burning a portion of the diffused carbona- 
ceous material to cause decomposition of an- 
other portion of said carbonaceous material 
into free carbon and gas, and chilling the 
free carbon and gas thus produced close to 
the point of highest temperature of the car- 
bon and gas to prevent to a large extent the 
combining of the carbon with the gas. 

11. The process of making lampblack, 
which consists in feeding a flame with air 
and water vapor and lampblack-producing 
carbonaceous material in volumes sufficient 
to prods combustion of only a part of the 
carbonaceous material at a comparatively 
high temperature to form large volumes of 
free carbon and carbon dioxide eas, and then 
while the carbon and gas are substantially at 
full heat and before said carbon and gas can 
combine in any substantial quantities pass- 
ing said carbon and gas into a shower of 
water to precipitate the carbon. 

12. The process of making lampblack, 
which consists in applying compressed air 
and water vapor to lampblack-producing 
carbonaceous material to diffuse said mate- 
rial, burning 2 portion of the diffused car- 
bonaceous material at a relatively high tem- 
perature to decompose another portion of the 
material into free carbon and gases, and sud- 
denly chilling the carbon and gases while 
they are substantially at their maximum 
temperature. | 

13. The process of making lampblack, 
which consists in heating pulverized lamp- 
black-producing carbonaceous material in 
the presence of air and water vapor to a 
temperature sufficient to burn a portion of 
the carbon and to decompose another portion 
into free carbon and gases, arid then suddenly 
coobnaiend precipitating most of the carbon 
from the gases before said carbon combines 
with said gases. ; 

14. The process of making ae 
which consists in applying compressed air to 
lampblack-producing carbonaceous material 
to diffuse said material, supplying additional 

‘the diffused ma- 


prevent any 
combining with the 





which consists in applying water vapor and 
compressed air to lampblack-producing car- 
bonaceous material to diffuse said material, 
supplying additional air under_ pressure 
around the diffused material. burning a por- 
tion of the diffused material at a relatively 
high temperature to decompose the remain- 
ing portion into free carbon and guses, and 
chilling the carbon and gases close to the 
flame of combustion to prevent any substan- 
tial amount of carbon combining with the 
oxygen. ‘ 
16. The process of making lampblack, 
which consists in applying heat to pitch to 


15 liquefy it, atomizing the liquefied pitch in 
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the presence of air to effect burning of a por- 
tion of the atomized pitch at a relatively 
high temperature and to decompose another 
portion of the pitch into free carbon and 
gases, and then suddenly cooling and precip- 
Itating most of the carbon while the carbon 
and gases are substantially at their maxi- 
mum temperatures. 

Si at Los Angeles, California this 
14th day of November, 1921. 


WARREN H. FROST. 


20 
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STATEMENT OF QUESTION PRESENTED 


In the opinion of appellee the question presented is: 


Whether the finding of the District Court that the 
procedural operation used by plaintiff (appellant) and 
defined in the claims at issue is the same as disclosed 
in the prior art, and that analogous materials are 
enumerated in the patent to Frost, based upon all 
the evidence of record, new and old, was so clearly 
erroneous as to require reversal thereof, under Rule 
52(a) of the Federal Rules of Civil Procedure? 
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United States Court of Appeals 


FOR THE DISTRICT OF COLUMBIA CIRCUIT 
Appeal No. 14,517 


GODFREY L. CABOT, INC., APPELLANT 
Vv. 


ROBERT C. WATSON, COMMISSIONER OF PATENTS, 
APPELLEE | 


Appeal from the Judgment of the United States District 
Court for the District of Columbia | 


BRIEF FOR THE COMMISSIONER OF PATENTS 


INTRODUCTION 


This is an appeal from the judgment (J. A. 13) 
of the United States District Court for the District 
of Columbia, dated March 18, 1958, dismissing appel- 
lant’s complaint (J. A. 2) against appellee, Commis- 
sioner of Patents, in an action brought under Section 
145 of Title 35 United States Code, in which appel- 
lant (plaintiff below), as assignee of the patent ap- 
plication of Curt B. Beck, George F. Friauf, and 
James W. Edminster, Serial No. 158,226, filed April 


(1) 
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26, 1950, entitled “Process And Apparatus For The 
Production Of Carbon Black,” (J. A. 27) sought a 
decree authorizing appellee to grant Letters Patent 
of the United States to appellant based upon certain 
claims of said application. The involved application 
is a continuation-in-part of two prior applications of 
the individual plaintiffs (Finding of Fact No. 3— 
J. A. 12). 

The complaint was dismissed by the District Court 
after trial, the Court concluding, in its memorandum 
opinion (J. A. 10), “that plaintiffs’ application in suit 
does not show patentability over the prior art.” Find- 
ings of Fact (J. A. 11), Conclusions of Law (J. A. 
13), and Judgment (J. A. 18) were signed by the 
Court and filed on March 18, 1958. Notice of appeal 
to this Court was filed on May 8, 1958. 


APPELLANT’S APPLICATION 


The alleged invention is described in appellant’s 
application as a process of producing from liquid 
hydrocarbons (oils) carbon blacks of superior quality, 
for use as reinforcing agents in natural and synthetic 
rubber compounds (J. A. 28). The hydrocarbon oils 
used have a hydrogen to carbon ratio of from about 
0.75 to about 1.25 and a mean molecular weight of 
from about 225 to about 550, “residual oils” being 
said to be particularly suitable (J. A. 29). The 
process consists in atomizing such a hydrocarbon oil 
in a bi-fluid mixer with a gas at moderate pressure, 
introducting the atomized oil in the form of a conical 
spray into a heat-insulated reaction chamber, and si- 
multaneously injecting therein to a plurality of supple- 
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mentary gas jets around and closely adjacent to the 
point of oil spray injection, and introducing also a 
large volume of air in such a manner that the air 
flows past the gas jets and oil spray to support burn- 
ing of a portion of the oil for the generation of heat 
to dissociate the remainder of the oil to carbon (J. A. 
31). A suitable apparatus for carrying out the proc- 
ess is illustrated in Fig. 1 of the drawing (J. A..51), 
showing the gas atomized mixture of oil forced 
through nozzle 32 into reaction chamber 10 in the 
form of a conical spray, the surrounding gas jets 
projected from the head 36, and the low pressure air 
entering through the passage 20, travelling past the 
gas head 36 to supply the air needed to burn the gas 
and/or part of the oil, and supply the heat needed for 
dissociation. 


THE CLAIMS 


There are seven claims at issue in this proceeding: 
They are claims 1-7, inclusive, as set forth in para- 
graph 13 of the complaint (J. A. 4). Claim 8 also in- 
cluded there was allowed by the tribunals of the Patent 
Office; and, hence, it is not involved. Of these claims, 
claim 1 is the broadest and was considered by the par- 
ties to define the crux of the alleged invention. The 
memorandum opinion of the trial court did not treat 
the claims individually. No contention was made below 
and none is made here, since appellant’s brief does not 
discuss the individual claims, that any one of the other 
claims contains any limitation which would make it 
patentable over claim 1, in the event that this Court 
should find that there was no error in the conclusion of 
the trial court that claim 1 was unpatentable. Under 
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these circumstances, it is believed to be clear that the 
claims stand or fall together. As is evident from a 
reading of claim 1, appellant seeks a patent monopoly 
on a process which defines but two steps: first, the 
atomization of a hydrocarbon oil of certain character- 
istics into an insulated reaction chamber, and second, 
the introduction around the atomized hydrocarbon of 
air which produces a turbulent zone of combustion 
about the periphery of the spray. Patentability hinges 
on the use of the particular hydrocarbon oils. 


THE PRIOR ART 


The prior disclosures relied upon by the tribunals 
of the Patent Office and by appellee below are the 
following patents: 


Frost—1,438,032—eranted Dec. 5, 1922 (J. A. 


104-110) 
Ayres—2,292,355—granted Aug. 11, 1942 (J. A. 
89-103) 


The District Court found that the Frost patent de- 
scribes a process of making lampblack in which heavy 
carbonaceous materials, such as coal tar, pitch, petro- 
leum by-products and heavy crude petroleum, are 
heated to liquefy the same, the liquid material is 
atomized and sprayed by air into a retort where dis- 
sociation takes place, the hot gas and carbon formed 
being chilled by striking a water spray (Finding of 
Fact No. 5(a)—J. A. 12). The court further found 
that the patent to Ayres describes a process of pro- 
ducing amorphous carbon or lampblack possessing 
improved qualities for use in rubber compounding, in 
which a heavy crude petroleum is forced through a 
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spray nozzle under pressure sufficient to produce a 
high degree of atomization, into a heated refractory 
reaction zone, simultaneously with a stream of air, 
which surrounds the atomized oil, to support partial 
combustion thereof and to dissociate the remainder 
of the oil to a form of elemental carbon ( Finding of 
Fact No. 5(b)—J. A. 12). 


SUMMARY OF ARGUMENT 


1. The process steps defined in illustrative caimn 1 
are old in the prior art. Each of the patents to 
Frost and Ayres produces carbon black, and Ayres, 
in particular, speaks of producing a black as having 
those properties which produce wearability and re- 
sistance to abrasion in rubber compounding. Appel- 
lant’s expert also conceded that procedurewise, there 
was nothing new in appellant’s claimed process. 
(J. A. 22, 25) Since the steps comprising the process 
are the essential features for consideration in deter- 
mining appellant’s right to a patent, the particular 
material to which it is applied is of minor signifi- 
cance. Where the steps are old in the art and the 
material used is analogous to that of the prior | art, 
invention is absent. Paramount Publix Corp. v. Amer. 
Tri-ergon Corp., 290 U. S. 464. A known process does 
not become patentable because someone has discovered 
that it has application to materials other than those 
before known, or that it produces a better result. 
Amer. Cyanamid Co. v. Marzall, 90 U. S. App. D. C. 
285, 196 F. 2d 24. While appellant’s assignors may 
have been the first to apply the oil process to the 
specific material defined, and while the use of that 
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material may produce better results and be commer- 
cially successful, there is no invention in the use of 
an old process quite unchanged. And without inven- 
tion, there is no justification for a patent monopoly. 


THE ARGUMENT 


Inasmuch as the record is replete with admissions 
that the prior art patents relied upon by the appellee 
disclose processes having the same manipulative fea- 
tures as the process defined in the claims at issue, it 
would appear to be unnecessary to discuss in greater 
detail than set forth above, the disclosures of those 
patents. These admissions appear in the testimony of 
appellant’s expert (J. A. 22, 25), and in appellant’s 
brief in this Court (Br-10). Under these circum- 
stances, the sole question for decision by this Court 
is essentially a legal one, i.e., whether an old process 
becomes patentably new merely because it is applied 
to a particular material. 

The law is well settled that when an old method is 
used by an applicant in the administration of a new 
and analogous material, and the result, if an im- 
proved one, is due solely to the quality of the material 
used, no inventive method is involved. Graver Tank 
et al. v. Linde Air Products Co., 336 U. 8. 271; Dow 
Chem. Co. v. Coe, 76 App. D. C. 317, 182 F. 2d 577; 
In re Swain et al., 33 C.C.P.A. 833, 154 F. 2d 118. 
Moreover, even where it might be said that the ma- 
terials used are non-analogous, nevertheless, there 
would still be no invention in the claimed method if it 
were within the exercise of the skill of the worker in 
that art to make use of the prior art method. Potts 
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v. Creager, 155 U. S. 597; In re O'Connor, 34 ac. 
P.A. 1055, 161 F. 2d 221. 

The District Court found as a fact that the pro- 
cedural operation used by plaintiffs (appellant) and 
defined in the claims at issue is the same as disclosed 
in the prior art, and analogous materials are enu- 
merated in the patent to Frost (Finding of Fact No. 
6—J. A. 13). That appellant’s material is analogous 
to that specified in Frost is believed to be clear from 
the fact that the patentee acknowledges that coal tar 
had been used in making lampblack by prior methods 
(J. A. 105, col. 1, lines 39-43), and that when using 
tar and pitch in his process they should be heated to 
liquefy but not to decompose them (J. A. 105, col. 2, 
lines 77-83). Comparing that disclosure with appel- 
lant’s particularly suitable “residual oils” (J. A. 29), 
defined as including “the tar-like substances left in 
the destructive distillation of coal’ (J. A. 29), and 
using the dictionary definition of the term “coal-tar” 
—namely, tar obtained by the distillation of bitumi- 
nous coal—it is believed to be evident that there is 
little, if any, difference between the specified mate- 
rials. Though appellant contends that the trial court’s 
finding may have been based upon a misunderstand- 
ing of the import of the terms used by Frost (Br-15), 
and that the coal tar which Frost proposes to use is 
not analogous in any sense to the very limited group 
of liquid hydrocarbons used by appellant’s assignors 
(Br-16), it should be noted that such contention is 
made without reference to the definition found in the 
application at bar. Under these circumstances, it is 
submitted that there is ample basis in the record for 
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the trial court’s finding that the materials are analo- 
gous, and that that finding merits approval. 
Appellant points to the commercial success of the 
claimed process (Br-9), to the comparative tests with 
the Ayres raw material (Br-10), and to the switching 
by two substantial producers of carbon black to the 
raw materials described in the application at bar, 
after knowledge thereof became available to them 
(Br-14), as evidence of invention in the process. 
However, the authorities are abundant that not all 
improvement is invention and entitled to protection 
as such. This Court has repeatedly held that the use 
of mere skill to produce a desired result or improve- 
ment does not constitute patentable invention. Minne- 
sota Mining & Mfg. Co. v. Coe, 69 App. D. C. 217, 99 
F. 2d 986; Sonneborn Sons Inc. v. Coe, 70 App. D. C. 
97, 104 F. 2d 230; Rembert et al. v. Coe, 78 U.S. App. 
D. C. 51, 1386 F. 2d 793; Dalin v. Watson, 92 U. 8. 
App. D. C. 270, 204 F. 2d 730. The facts of the in- 
stant case show that the claimed improvement falls 
clearly within the established rule. The use of the 
specific liquid hydrocarbon is nothing more than 
an obvious adaptation of materials plainly fore- 
shadowed by the teachings of the prior art, requiring 
no change in the prior art process, as freely admitted 
by appellant’s expert (J. A. 23). While it may be 
conceded that the evidence shows that improved re- 
sults were obtained by appellant using a hydrocarbon 
of the characteristics recited, it is submitted that 
nothing more is involved in the claims at issue than 
the carrying forward of ideas old in the art to a 
particular group of materials within the broader field 
suggested by the prior art. This is not patentable 
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invention. Mills et al. v. Watson, 96 U. S. App. D. C. 
43, 223 F. 2d 335. In this connection, it should be 
remembered that there is no real reason to suppose 
that anyone skilled in the art had any doubts as to 
the applicability of the prior art processes to the par- 
ticular hydrocarbons selected by appellant. In fact, 
appellant’s witness conceded that in his opinion there 
would be no difficulty in using that material (J. A. 
23). To try that material in the prior art process 
_ and to find that it can be done and that the resulted 
product is better does not constitute patentable in- 
vention. In re Wietzel et al., 17 C.C.P.A. 1079, 39 
F. 2d 669; In re Gauerke, 24 C.C.P.A. 729, 86 F. 2d: 
339; Mulls et al. v. Watson, supra. Since the evidence 
falls far short of establishing non-obviousness in the 
use of the particular class of hydrocarbons, the mat- 
ters of commercial success urged by appellant, are 
of no significance or materiality. Commercial suc- 
cess may be a persuasive factor only when the ques- 
tion of invention is in doubt. Commercial success can- 
not supply invention where none exists. Minnesota 
Mining & Mfg. Co. v. Coe, 69 App. D. C. 217, 99 
F. 2d 986; Tropic-Air Inc. v. Sears, Roebuck & Co. 
(CCA-8), 44 F. 2d 580, cert. den. 282 U. S. 904; 
Caton v. Daniels (CAA-7), 71 F. 2d 992. ) 
In conclusion, it is to be noted that this Court has 
held that Rule 52(a) of the Federal Rules of Civil 
Procedure applies to patent cases—Besser v. Ooms, 
81 U.S. App. D. C. 7, 154 F. 2d 17; Standard Oil 
Dev. Co. v. Marzall, 86 U. S. App. D. C. 210, 181 
F. 2d 280 —; that findings of the District Court are 
not to be overturned lightly—Larsen v. Marzall 90 
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U. S. App. D. C. 260, 195 F. 2d 200 —; and that 
scope of review of the decision of the District Court 
of a fact finding is not an unlimited one, and may 
be set aside only if it is clearly erroneous—Standard 
Oil Dev. Co. v. Marzall, supra. Finding of Fact 
No. 6 (J. A. 13) states (1) that the procedural 
operation used by plaintiffs (appellant) is the same 
is disclosed in the prior art, and (2) that analogous 
materials are enumerated in the patent to Frost. As 
to (1) appellant admits that that portion of the. find- 
ing is correct, and as to (2) it is believed to be evi- 
dent that the finding of the trial court is not an un- ~ 
reasonable one on the evidence or that it is clearly 
erroneous. Even exercising the permissible latitude 
referred to in Standard Oil Development Co. v. Mar- 
zall, supra, the decision below merits affirmance. 


CONCLUSION 


It is respectfully submitted that the claims sought 
fail to define a patentable method, that the conclusion 
reached by the Patent Office tribunals and the Dis- 
trict Court as to non-patentability has a rational and 
reasonable basis in the record; and that the decision 
appealed from should be affirmed. 


Respectfully submitted, 


CLARENCE W. MOORE, 
Solicitor, United States Patent Office, 
Attorney for Appellee. 
J. SCHIMMEL, 
Of Counsel. 
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IN THE 
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Appeal No. 14,517 


ee 


Goprrey L. Cazor, Inc., Appellant 
v. 
Rosert C. Watson, Commissioner of Patents, Appellee 


Appeal from the United States District Court for the 
District of Columbia 


REPLY BRIEF FOR APPELLANT 


Appellee does not deny the value of method of making 
earbon defined by the claims in issue and in fact concedes 
(appellee’s brief, page 8) ‘‘that the evidence shows that 
improved results were obtained by appellant using a hydro- 
carbon of the characteristics recited.”? 

Appellee’s position appears to be that no invention is 
involved as a matter of law in the use of a new material 
in an old method (appellee’s brief, page 6) and that the 
evidence at the trial ‘‘falls far short of establishing non- 
obviousness in the use of the particular class of hydro- 
carbons”’ (appellee’s brief, page 9). 
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The Use of New Material in an Old Method May be 
Patentable Invention 


The patent statute explicitly provides that: 


“‘The term ‘process’ means process, art or method, and 
includes the new use of a known process... .’’ Title 35, 
U.S.C. Sec. 100(b). 


This provision is merely a codification of established law 
as illustrated in Corona Cord Tire Company v. Dovan 
Chemical Corporation, 276 U.S. 358, 368, wherein the Court 
said: 

‘‘The patentee in his specifications speaks of triphenyl- 
guanidine and compares its operation as an accelerator 
with that guanidine, the utility of which as an accelerator 
he claims to have discovered, called diphenylguanidine. 
Guanidines are a group of organic substances which have 
become prominent and important in this quest for useful 
accelerators. The monophenylguanidine and the diphenyl- 


guanidine and the triphenylguanidine are closely related 
chemically. Their long names, used to indicate the varia- 
tion in the component elements, have been shortened so 
that it is usual to refer to diphenylguanidine by letters, as 
‘D. P. G.,’ and the triphenylguanidine as ‘T. P. G.? 


**So closely do the chemical compositions of these two 
resemble each other that the petitioner contends that the 
patent is invalid because the utility of D. P. G. as an 
accelerator was plainly indicated by general chemical 
knowledge and did not involve patentable discovery after 
T. P. G. had proven to be a good one for this purpose. 
But we can not agree with this view. The catalytic action 
of an accelerator can not be forecast by its chemical com- 
position, for such action is not understood and is not known 
except by actual test.’’ 


The ‘‘analogy’’ of the prior art materials and the new 
material in the Corona Cord Tire case was very close, as 
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the Court expressly points out, but nevertheless the Court 
found that the use of the new material in the old process 
was a patentable invention. 


The evidence adduced at the trial clearly and convincingly 
established that the use of applicant’s new class of raw 
materials was not obvious to those skilled in the art. 


Appellee’s brief at page 9 makes the contention that 
“‘there is no real reason to suppose that anyone skilled in 
the art had any doubts as to the applicability of the prior 
art processes to the particular hydrocarbons selected by 
appellant.” However, the evidence establishes quite the 
contrary. 


The witness Loving (App. 18-19) testified that the use 
of distillates as suggested in the Ayers patent would not 


suggest the use of the residual oils of the invention which 
crack on distilling rather than vaporizing. He further tes- 
tified that prior to the present invention the quality of 
being vaporizable or distillable was considered important 
in a raw material for making carbon black. 


Loving’s testimony in this respect is corroborated by the 
fact that substantial producers of carbon black including 
the owner of the Ayers patent switched from the use of 
distillates to the use of the raw materials of the invention 
after the method of the invention had been made available 
to them. (App. 20, 21) 


It is desired to emphasize that this testimony as to the 
adoption of the method of the invention by others was not 
offered primarily as evidence of ‘‘commercial success’. 
Commercial success is fully enough established by the fact 
that Cabot Carbon Company was producing at the time of 
trial over 200 million pounds of carbon per year by the 
process of the invention. 
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What the testimony as to adoption of the process by 
other producers more particularly proves is that those 
skilled in the art—those in the actual day-to-day business 
of producing carbon black—did not find it obvious—either 
from the patents relied on by appellee or from the general 
knowledge of the carbon black art—to use raw materials 
of the character proposed by applicants in the production 
of carbon black. Implicit in these uncontroverted and un- 
controvertible facts is direct evidence of the highest order 
that the process of the invention—the use of applicant’s 
new materials in the production of carbon black—was not 
obvious to those skilled in the art. 


The evidence clearly and convincingly establishes that 
the use of the new materials defined in the claims in issue 
in the production of carbon black was an inventive and 
unobvious contribution to the art immediately recognized 
as such by the experts in the art and that appellant is 
clearly entitled to a patent containing the claims in issue. 


Respectfully submitted, 


Harorp T. Stowe. 
Harortp L. SrowELn 
Attorneys for Appellant 








